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Definitions 

ACTUAL SAFETY FACTQR 

A postfir e safety factor based on material decomposition depth and the actual prefire 
insulation thi rkriftss measurements: 

ASF = actual prefire insulation thickness measurement 
material decomposition depth 

ADHESIVE/COHESIVE FAILURE 

Adhesive failure at the interface of two materials leaving a relatively 

smooth surface on the exposed material. 

Cohesive Failure within a parent material leaving a jagged/rough 

surface on the exposed material. 

BLOW-BY 

Hot gas past a seal as evidenced by visual soot deposition. 

BIjO WHOLE/GAS PATH 

Terminated Gas penetration terminating within the KTV. Typically 

evidenced by soot. 

Through Gas penetration completely through the KTV. Typically 

evidenced by soot. 

CHA R 

The substance remaining after the resin in the virgin material has been extracted by hot 
gases. 

COMPLIANCE THERMAL fMaterial Decomposition! SAFETY FACTOR 

A postfire safety factor based on material decomposition depth and the prefire 
minimum 1U drawing thickness: 

CSF = material pref ire minimum 1U drawing thickness 
material decomposition depth 
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CORROSION 


Light 

Can be wiped off with a dry rag. A stain may remain that 
cannot be felt with a 5-mil brass shim stock. 

Medium 

After wiping with a dry rag, corrosion can be felt with a 5-mil 
brass shim stock. 

Heavy 

After corrosion is removed, resultant pitting is present 

OFT AMIN AHON 



Failure within nozzle phenolic occurring between plies. Typically does not result in 
missing material. 

EROSION (CC?) 


Dimple 

A continuous pattern of shallow erosion with an axial length 
greater than the circumferential width. Typically occurs on 
the forward exit cone aft end. 

Pocketing 

Erosion with a steep edge at the forward edge of the anomaly. 
Pocketing typically occurs at the bondline interface. 

Ripple 

A continuous pattern of shallow wavy erosion. Typically 
occurs on the throat ring. 

Washing 

I xvalized shallow erosion without steep edges. 

FIELD JOINT ADHESIVE BONPUNE 

The region of the tang and clevis insulation contact where the pressure sensitive 
adhesive is applied (from the tip of the Meg outboard lJ-to-2.0 inches). This definition 
is not the same as the CEI definition of a bondline. 

INTERNAL INSULATION 
Asymmetric Erosion 

An appearance of abnormal erosion on the forward or aft 
ramp area of the factory joint insulation where the ramp is 
eroded in a localized region further axially than the 
surrounding areas. It is most apparent at ply overlaps. 

Char Layer 

Charred inflation and particulate slag. 

Crazing 

Crack in the insulation with no measurable depth. Usually 
seen on devis insulation. 
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Gas Path 

Heat Affected Layer 
Insulation Flashing 

Ply Separation 

Pocketing/Gouging 

Unbond 

Virgin Layer 


Localized severely eroded region into the insulation. 

Insul ation color ranges from tan to orange to dark brown. 

Thin membrane of insulation (less th a n 0.020 inch thick) 
located at the edge of the insulation surface. Insulation 
flashing may or may not be securely bonded. 

A non-adhesion between insulation plies. 

Localized recess in the insulation pattern. 

Bondline failure between the Chemlok® and the case or 
between the Chemlok* and the insulation. 

Insulation color ranges from light green to all shades of olive 
green. Polysulfide color ranges from orange to tan to brown. 


MATERIAL DECOMPOSITION DEPTH (M BD) 

The depth of material that is eroded, charred, or heat affected. 

MDD = Prefire Insulation Thickness - Postfire Insulation Thickness 


NQ771 F-TO -CASE JOINT BONDUNE 

The polysulfide adhesive region of the aft dome and fixed housing insulation joint 
contact extending from the forward edge of the joint to the wiper O-ring. This definition 
is not the same as the CEI definition of a bondline. 

Porosity Region in the nozzle-to-case joint polysulfide adhesive which 

contains small bubbles. Porosity is normally observed in the 
step region of the joint and in the heat affected region at the 
forward end of the bondline. 


PLYU 


m 


The separation of several adjacent charred CCP plies creating subsurface voids. This 
condition usually occurs near the char line well away from the flow surface, but may 
occur near the flow surface and become exposed by wedgeouts or popped plies during 
cool-down. Typically occurs on the cowl ring and aft exit cone. 


PLY WRINKLING 

Deviation of phenolic plies during the cure process resulting in a wavy ply configuration. 
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Heat Affected Polysulfide is dark or blade in color with a glossy appearance. 

Unaffected (Virgin) Polysulfide ranges in color from orange to tan to brown. 


Displaced CCP material that is parallel to the ply angle of the nozzle component 
Occurs during cool-down. 


i gaki » at a sjtckilj EN » cejch i i » w ,<ci ykf o i ari icl ickw i 


P ostfir e insulation thickness measured after char rinse. 


Scratch 


Flowline 


(i) Gosed: 

(ii) Separable: 

(iii) Open: 
Hard Indusions 
Porosity/Soft Indusion 


Extrusion Damage 


Heat Effect 
Erosion 


Width, essentially zero (have to open up to find the damage) 
and depth greater than 0.005 inch. 

Width 0.005 inch or less and depth 0.005 inch or less. 

Width less than 0.020 inch, but greater than 0.005 inch; and 
depth less than 0.010 inch, but greater than 0.005 inch. 

Visible evidence of incomplete flow or knit of the elastomer 
material (circumferential or radial). 

lightly adhered, not separable, does not open when lightly 
probed. 

Visually appears dosed. Separates when lightly probed. 

Obvious separation or gap. 

Foreign material endosed in the seal material. 

A pocket of air or constituent material endosed in the seal 
material. 

Seal material pinched and/or cut due to extrusion under 
pressure or an overfill condition. 

Glossy and/or hardened surface due to hot gas impingement 
Seal material missing due to hot gas impingement or blow- by. 


UVTSON 


doc mo. TWTt-60695 

StC I PAGE 


n 


Definitions (Coni.) 


CORPORATION 
SPACE OPERATIONS 


SPOTTY UNER 

Uniform liner coverage identified between approximately 10 and 75 percent of a 
region. 

THERMAL PROTECTION REQUIREMENT 

Postflight insulation thickness which is required to: 

a. Ensur e the case segment insula tion-to-case bondline temperature does 
not exceed 200 degrees Fahrenheit 

b. Ensure the insulation-to-case bondlines at the case field joints, factory 
joints and nozzle-to-case joints do not exceed 200 degrees Fahrenheit 

c. Ensure the igniter chamber internal and external insulation-to-case 
bondlines do not exceed 500 degrees Fahrenheit 

d. Ensure the insulation-to-case bondlines at the igniter adapter-to-igniter 
chamber and igniter-to-case joints do not exceed 200 degrees Fahrenheit 


VOID 

Phenolic Bondline Areas of no adhesive. May be encapsulated or at edge of 

bondline. 

RTV Encapsulated areas of no RTV. Does not include scalloped 

areas on forward or aft edges of RTV fill. 

WEDGEOUT 

Missin g CCP material that is parallel to the ply angle of the nozzle component Occurs 
during cool-down. 

WET SOOTING 

Sooting identified within the case field joint adhesive bondline at the ID tip of the J-leg. 
Soot is deposited on the surface of the insulation during joint flexing at splashdown. 
Wet sooting is easily removed with a solvent leaving a dean insulation surface with no 
heat effects. 
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1.0 INTRODUCTION 

This document is the final report for the Clearfield disassembly evaluation and a continuation 
of KSC postflight assessment for the 360T021 (STS—45) RSRM flight set All observed 
hardware conditions were documented on PFORs and are included in Appendices A through 
E. This report along with the KSC Ten-Day Postflight Hardware Evaluation Report 
(TWR-61502), represents a summary of the 360T021 hardware evaluation. The 
configuration evaluated is documented in TWR— 60467. Disassembly evaluation photograph 
numbers are logged in TWA— 1982. 

The RSRM 360T021 flight set disassembly evaluations described in this document were 
performed at the RSRM Refurbishment Facility in Clearfield, Utah. Figure 1 details the 
RSRM case nomenclature used in this document. The case segments and nozzles were 
shipped from KSC Hangar AF and disassembled at the RSRM Refurbishment Facility in 
Clearfield, Utah. The final factory joint demate occurred on 02 October 1992. 

Detailed evaluations were performed in accordance with the Clearfield PEEP, TWR-50051, 
Revision A. All observations were compared against limits that are also defined in the PEEP. 
These limits outline the criteria for categorizing the observations as acceptable, reportable, 
or critical. Hardware conditions that were unexpected and/or determined to be reportable or 
critical were evaluated by the applicable CPT and tracked through the PFAR system. 



Figure 1. RSRM Case Description 
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2.0 REFERENCES 

The following documents are referenced herein: 

CPW1-3600A Prime Equipment End Item Detail Specification, Part I of Ttoo Parts; 

Performance, Design, and Verification Requirements, Space Shuttle 
Redesigned Solid Rocket Motor CPW1-3600 For Space Shuttle Solid 
Rocket Motor Project, Operational Flight Motors (RSRM-4 and 
subsequent) 

TWA- 1982 360T021, STS-45, Clearfield Postflight Photo Log 

TWR-50050 KSC Postflight Engineering Evaluation Plan (PEEP) 

TWR-50051 Clearfield Postflight Engineering Evaluation Plan (PEEP) 

TWR-60467 STS-45, 360T021, KSC Processing Configuration and Data Report 

TWR-60635 Postflight Hardware Special Issues for 360T021, STS-45 Clearfield 

TWR-61502 360T021 KSC Tfen-Day Postflight Hardware Evaluation Report 

TWR-60707 RSRM Hardware Assessment at KSC (Presentation of 36OT021 PFARs 
toRPRB) 
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3.0 EVALUATION SUMMARY 

Table 1 provides a summary of all postflight-related Squawks/Preliminaiy PFARs, PFARs, 
IFAs and SPRs for 360T021. 


Table 1. Summary of 360T021 Activity 


Swawks/Prelim PFARs. PFARs 

IFAs 

SERs 

KSC 11 1 

0 

0 

Clearfield 16. 1 

Q 

Q 

Ibtal 27 ^ 

0 

0 


A list of all 360T021 PFARs is included in Thble 2. This indudes Squawks and Preliminary 
PFARs that were written and not elevated to PFARs. Information on postflight Squawks and 
IFAs can be found in TWR-61502. 

3.1 CEI Speafi carion Compliance 

Basrrt on hardware evaluations at KSC and Clearfield, as de f i ne d in the respective PEEPs 
(TWR-50050, Revision C and TWR-50051, Revision A), all hardware met the CEI 
specification requirements of CPW1-3600A 
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4.0 COMPONENT EVALUATIONS 

The following sections detail, by component, the hardware condition observed at Clearfield 

4.1 Insulation 

Internal insulation evaluations of the igniter insulation, case acreage, factory joints and liners 
are < m mmar * w d in the following sections. PFORs documenting the observations are found in 
Appendix A. 

4.1.1 Thermal Performance Evaluation 

Summaries of the safety factors for the nozzle-to-case, field joint, factory joint, case acreage 
and igniter insulation are found in fable 3 through fable 7, respectively. All safety factors for 
the se areas be found in Appendix E, fables 1 through 22. Note that all joint insulation 
regions, including factory joints, must meet a minimum safety factor of 2.0. A minim um safety 
factor of 1.5 is required in the acreage insulation regions. The igniter insulation forward of 
the igniter nozzle insert (Zone A), requires a minimum remaining insulation thickness of 
0.010 inch. 

Pr eliminar y PFARs 45C-15 and 45C-16 were written for apparent Compliance Safety Factor 
violations (see fables 4 and 5). These violations were attributed to inaccurate measurement 
rtafa All other safety factors were within CEI specification limits. All thermal protection 
requirements were met. 

4.1.2 Internal Insulation Samples 

The RH forward center factory joint and flap bulb region had insulation samples removed at 
three degree locations as specified in the Clearfield PEEP. No voids or other anomalies were 
found in any of the samples. 

One additional sample was removed from the LH forward center acreage region per AO 
4C6-49. A 25-inch long “ridge" in the insulation was noted at 90 degrees, 85 inches forward 
of the tang Dissection of the sample showed drat the ridge consisted of a localized build-up 
of insulation. Thickness in this region measured 0.26 inch compared with a nominal of 0.120 
inch. No unbonds or other anomalous conditions resulted from the ridge. 

4.13 Liner 

Detailed liner maps are included in Appendix A. The remaining liner patterns were typical of 
past flight motors. 
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Table 3. Summary of 360T021 Nozzle-to-Case Joint and Field Joint Safety 

Factors 


Joint 

Min. Compliance 
Safety Factor 
(CSE1* 

Degree Location 

Min. Actual 
Safety Factor 
fASFl ♦ 

Degree Location 

Nozzle-to-Case, LH 

3.7 

180.0 

43 

180.0 

Nozzle-to-Case, RH 

3.8 

111.6 

43 

111.6 

Aft Field Joint, LH 

5.1 

106.0, 150.0 

5.4 

106.0, 150.0 

Aft Field Joint, RH 

52 

46.0 

5.6 

2.0, 46.0 

Center Field Joint, LH 

9.1 

106.0 

9.9 

106.0 

Center Field Joint, RH 

10.8 

60.0 

113 

60.0 

Forward Field Joint, LH 

13.2 

30.0 

14.1 

30.0 

Forward Held Joint, RH 

11.8 

46.0 

12.7 

46.0 


* Minimum required joint insulation safety factor is 2.0. 
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Table 4. Summary of 360T021 Factory Joint Insulation Safety Factor? 

Min. 



Station 

Compliance Safety 

Degree 

Min. Actual Safety 

Degree 

Joint 

finches) 

Factor (CSF) * 

Location 

Factor (ASF)* 

Location 

Aft Dome/ 
Stiffener LH 

56.0 

3.42 

0.0 

3.98 

0.0 

Aft Dome/ 
Stiffener RH 

56.0 

3.57 

226.8 

433 

226.8 

Aft Stiffener/ 
Stiffener LH 

177.7 

2.18 

0.0 

336 

0.0 

Aft Stiffener/ 
Stiffener RH 

177.7 

238 

180.0 

3.56 

180.0 

Aft Stiffener/ET 
Attach LH 

299.1 

335 

90.0 

5.00 

90.0 

Aft Stiffener/ET 
Attach RH 

299.1 

2.82 

226.8 

4.53 

226.8 

Aft Ctr LH 

161.4 

132— 

270.0 

334 

270.0 

Aft Ctr RH 

161.4 

1.87— 

270.0 

4.81 

270.0 

FwdCtrLH 

161.4 

3.47 

270.0 

9.10 

270.0 

FwdCtrRH 

161.4 

2.02 

226.0 

538 

226.0 

Forward Cyl./Cyl. 
LH 

162.0 

2.67 

286.0 

3.96 

286.0 

Forward Cyl -/Cyl. 
RH 

162.0 

3.96 

286.0 

5.47 

286.0 

Forward Dome/ 
Cyl. LH 

321.0 

2.91 

286.0 

3.46 

286.0 

Forward Dome/ 

321.0 

2.99 

154.0 

3.52 

154.0 


Cyl. RH 

* Minimum required joint insulation safety factor is 2.0. 

•* Preliminary PFAR 45C-15 written for apparent CSF violation. 
P reliminar y PFAR 45C-16 written for apparent CSF violation. 
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Table 5. Summary of 360T021 Case Acreage Insulation Safety Factors 


Min. Min. Actual 


Segment 

Compliance Safety 
Factor (CSF) ♦ 

Station 

( inches ) 

Degree 

Location 

Safety Factor 
(ASF)* 

Station 

( inches ) 

Degree 

Lwatign 

Aft Dome, LH 

2.28 

45.0 

270.0 

2.46 

45.0 

270.0 

Aft Dome, RH 

2.26 

45.0 

90.0 

2.51 

45.0 

90.0 

Aft, LH 

2.06 

158.5 

226.8 

2.07 

145.5 

0.0 

Aft, RH 

1.88 

145.5 

136.8 

1.90 

145.5 

136.8 

Aft Ctr, LH 

1 . 22 ** 

161.4 

270.0 

2.57 

71.5 

136.0 

Aft Ctr, RH 

1 . 27 *** 

30.7 

0.0 

1.93 

30.7 

0.0 

Fwd Ctr, LH 

2.91 

163.0 

270.0 

4.22 

126.0 

316.0 

Fwd Ctr, RH 

2.02 

161.4 

226.0 

5.38 

161.4 

226.0 

Forward, LH 

2.02 

263.0 

286.0 

2.15 

263.0 

286.0 

Forward, RH 

2.05 

312.0 

286.0 

230 

187.0 

154.0 


* Minimum required case acreage insulation safety factor is 1.5. 

** Preliminary PFAR 45C-15 written for apparent CSF violation. 

*** Preliminary PFAR 45C-16 written for apparent CSF violation. 

1.1.1 Igniter 

A summary of the igniter safety factors are shown in Ihbles 6 and 7. All safety factors for the 
igniter can be found in Appendix E, Thbles 21 and 22. The igniter insulation condition was 
typical of past flight motors. 

1.1.2 Igniter Nozzle Insert 
LH 

The postflight insert throat diameter measurements were 6.534 inches at 0 degrees, 6.508 
inches at 60 degrees, and 6.588 inches at 120 degrees. Using the maximum postfire 
measurement provides a thermal factor of safety of 5.7. 

RH 

The postflight insert throat diameter measurements were 6.569 inches at 0 degrees, 6.649 
inches at 60 degrees, and 6.621 inches at 120 degrees. Using the maximum postfire 
measurement provides a thermal factor of safety of 5.1. 
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Table 6. Summary of 360T021 Igniter Insulation Safety Factors | 

Min. Min. Actual 


Description 

Compliance Safety 
Factor (CSF) » 

Station 

Degree 

Location 

Safi . Factor 
(ASF)* 

Station 

Degree 

Location 

LH Igniter 
Chamber OD 

2.80 

3 

150.0 

3.07 

3 

150.0 

RH Igniter 
Chamber OD 

2.65 

3 

270.0 

2.90 

3 

270.0 

LH Igniter 
Chamber ID 

6.74 

9 

270.0 

7.17 

9 

270.0 

RH Igniter 
Chamber ID 

4.55 

9 

0.0 

4.92 

9 

0.0 

LH Adapter 

4.65 

11 

240.0 

5.64 

11 

240.0 

RH Adapter 

3.86 

11 

180.0 

4.68 

11 

180.0 

LH Inner Joint 

4.79 

10 

270.0 

4.95 

10 

270.0 

RH Inner Joint 

2.98 

10 

60.0 

3.13 

10 

60.0 

LH Outer Joint 

3.31 

403** 

286.0 

4.01 

403** 

286.0 

RH Outer Joint 

3.49 

403** 

206.0 

4.28 

403** 

206.0 


* Minimum required safety factors are 1.5 for the chamber and adapter acreage and 
2.0 for the igniter joints. 

** Forward dome outer joint station (inches). 


Table 7. Summary of 360T021 Igniter Insulation at Station 5 | 



Minimum 



Postflight 

Degree 

Description 

Thickness finches) 

Location 

LH 

0.104 

330.0 

RH 

0.088 

0.0 


Note: The minimum required thickness is 0.010 inch. 
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4.1.6 Results of Special Issues and Concerns (Insulation) 

TWR-60635 identified areas for special evaluation for 360T021. The single insulation issue 

is listed below with the results. 

1. Condition: Asymmetric erosion (pocketing) was identified on the internal insulation on 
the aft dome to stiffener factory joint on FSM-1, and RSRM-13. Other aft 
dome factory joints which have been evaluated at KSC include RSRM-12, 
RSRM-11, and RSRM-14 through RSRM-20. Minor occurrences have 
been seen on several of the aft dome factory joints on theses segments. 

During the investigation of this condition, a similar surface condition was 
visible on internal insulation on the forward ramp of the aft dome factory 
joint of the recently cured RSRM-21A aft segment. Several profile plots 
were taken at the high and low surfaces at this joint. 

Results: Asymmetric erosion regions were observed at the aft dome factory joint 

during postflight inspection at KSC. Profile plots were taken at these areas 
after segment rinse by Thermal Insulation Design. The prefire profile plots 
were compared against the postfire plots. The conditions noted prefire were 
in the same locations as the asymmetric erosion noted postfire. This 
indicates that the “asymmetric erosion” is primarily a result of prefire 
insulation layup rather than actual erosion. 

Asymmetric erosion patterns had been previously identified on the 
stiffener-to-stiffener and aft dome factory joints of several flight and static 
test motors. The most severe evidence of asymmetric erosion occurred on 
the RSRM-13 aft segments. 

As part of the asymmetric erosion investigation, prefire insulation contours 
were examined on the RSRM-21 aft segments which had recently 
completed insulation cure. There was a significant difference observed 
during the visual examination of these two segments. The RSRM-21B 
segment showed contours which were fairly smooth and uniform, while the 
forward ramp region on RSRM-21 A showed surfaces which was similar to 
the postflight contours identified on RSRM-13. Prefire contour maps were 
taken at several locations of the RSRM-21A aft dome factory joint. 
Comparison plots, shown in Figure 1-5, Appendix E, provide the prefire 
and postflight contour maps taken on the RSRM-21A aft segment. These 
plots show that the prefire and postflight contours were very consistent, with 
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only a slight increase in erosion seen on the forward ramp. No other areas of 
asymmetric erosion were identified. Engineering felt that the asymmetric 
erosion identified on previous motors was actually a product of the prefire 
insulation contour. 

The erosion identified on the forward ramp appears to be a result of normal 
flow over the factory joint. A propellent void or other defect in this region 
would result in erosion toward the casewall, as well as into the ramp, which is 
not evident in these regions. 
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4 2 Cass, Seals* and Joints 

Seal and joint evaluations of the S&As, factory joints, nozzle internal joints, and leak check 
port plugs were performed. PFORs documenting the observations are found in Appendix B. 

4.2.1 S&A 

Figure 2 shows the Safe and Ann device (S&A) configuration. The following is a summary of 
the assessment observations. 

LH 

Typical sooting was observed up to but not past the forward primary rotor shaft O-nng. Soot 
was not observed past ary pressure seal. 

Medium-to-heavy corrosion was observed on the entire surface of the rotor shaft spring. 
Corrosion on the spring had not been previously reported. Preliminary PFAR 45C-1 1 was 
written. 

Foreign material (copper-like) was observed on the OD surface of the rotor shaft secondary 
yak The material appears to have been introduced during the leak test of the primary and 
secondary se a ls, This B-B was assembled prior to a change implementing use of an in-line air 
filter which should correct this condition. Pre l i min a r y PFAR 45C-12 was written. 

Foreign material (green partides) was observed in the ullage cavity region of the rotor. 
Preliminary PFAR 45C-13 was written. 

Material was missing from the last two threads of the 198-degree SB. No raised metal was 
observed. Preliminary PFAR 450- 14 was written. 

RH 

No anomalous conditions were observed. 

‘typical sooting was observed up to but not past the forward primary rotor shaft O-nng. Soot 
was not observed past any pressure seal. 

'typical manufa ctur ed deformations were observed on the seal washer of both SHs from both 
S&A devices. 

4.2.2 Case Factory Joints 

The factory joints were inspected by Quality Assurance at Clearfield- All fourteen factory 
joints were in good condition with no heavy corrosion on any of the joints. No O-ring heat 
effect or erosion was observed. 
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423 Internal Nozzle Joints and Seals 

Details concerning the nozzle internal joint performance can be found in Section 43. 

42.4 Port Plugs and Port Plug Seals 
S&A 

There were no anomalous conditions observed on die S&Aleak test ports, plugs, or O- rings. 
Factory Joints 

There was no heavy corrosion observed in any of the leak check ports. 

Internal Nozzle Joints ..... .. 

A scratch was observed on the underside of the leak test plug head and could be felt with a 
5-mil brass Aim stock. The scratch was approximately 020 inch long with one end 
approximately 0.07 inch from die plug shank and was continuous to the outside edge of the 
plug head. Pre liminar y PFAR 45C-07 was written. 

423 Results of Special Issues and Concerns (Case, Seals, and Joints) 

1. C o nd ition: The TJI forward stiffener segment has been scheduled for limited use. The 

letter “IT was branded on the part adjacent to the weather seal at the forward 
end of the segment 

Results: The letter “IT was relocated next to the part number in accordance with the 

DR disposition (reference DR 123069-01). 

2 . Co n dition: Discoloration on the RH lightweight attach case cylinder tang 

^rmnding forward 3.0 inches maximum at 0 degrees and circumferentially 
from 354-0-6 degrees on the inside diameter. 

Rff uij — The assessment of this factory joint was performed as required in the PEEP. 

No anomalous conditions were noted. 

3. C o n d i tion: The nozzle fixed housing forward end bolt chamfers and spotfaces have 

previously been affected by the glass beading operation during 
refurbishment Material was deformed or removed from the edge of the 
chamfer. This condition, along with defects to the Packing with Retainer 
(p/B) and fixed ho usin g spotface could compromise the P/R seal. A si mil a r 
condition may exist on this flight set 
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Results: The spotfaces and chamfers of both fixed housings were assessed and no 

rounding, deformation or other metal damage was observed. Only typical 
disassembly damage was observed on the Packings with Retainers. 

4. Condition: A recent seals audit identified discrepancies between the Refurbishment 
and process finalization specifications (STW7-3434 and STW7-3450, 
respectively) and Engineering requirement drawings. The specifications do 
not provide adequate criteria to define the throat support housing forward 
and aft seal surfaces of nozzle Joints 3 and 4. 

Results: The throat support housing forward end sealing surface was assessed and no 

seal surface damage or corrosion was observed. Heavy corrosion was 
observed on the aft end seal surface of both the LH and RH throat support 
housings and was documented on Preliminary PFARs 450-02 and 45C-01, 
respectively. No other seal surface damage was observed. 


43 Nozzle 

Figure 3 defines the internal joint nomenclature and details the internal nozzle joint 
configuration used in this report PFORs documenting the observations are included in 
Appendix C. 

The condition of the 360T021 nozzle internal joints was generally typical of previous flight 
nozzles. RTV was below the char line in all joints. The primary and secondary O- rings in all 
joints showed no signs of blowby, erosion, heat effect or disass embly damage. There was no 
significant metal hardware damage. 

The following sections provide detailed assessments of nozzle internal joints, bondline 
conditions, char and erosion performance, flex boot and flex bearing condition, and throat 
erosion data. Detailed bondline inspections were conducted after insulation was removed on 
all subassemblies. The outcome of special issues and concerns for this nozzle flight set is 
presented in Section 4 .3.19. 

43.1 Nose Inlet/Flex Bearing (Joint 2) 

LH 

There was mixing of RTV and EA913NA adhesive, which is a normal condition for this joint. 
RTV was below the char line around the full circumference. Typical amounts of soot entered 
the joint between the layers of RTV and adhesive. Soot reached the primary O-ring 
intermittently around the circumference. The heaviest area of soot was from 336-0-96 
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degrees. No distinct gas paths were observed. There were no heat effects to the metal, 
phenolics, or O- rings. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was observed 
in the nose inlet housing bolt holes. Light-to-medium corrosion was observed on the forward 
end ring flange and the cowl housing. No other metal damage was observed. 

No bondline separations were observed on the nose inlet assembly or cowl assembly. 

RH 

This joint showed mixing of RTV and adhesive, with KTV below the char line around the 
complete circumference. Soot entered the joint between the layers of KTV and adhesive and 
readied the primary O-ring intermittently around the circumference. One gas path was found 
at 10 degrees. 

foreign ma terial was found on the primary O-ring and on the downstream side of the O-ring 
at 13, 14, and 17 degrees. Preliminary PFAR 45C-06 was written as a result of this condition. 
Sample of the material were taken for laboratory analysis. The material was found to be a 
mixture of soot, HD-2 grease, and methyl chloroform. It was determined that this material 
was not present during motor operation but was introduced at disassembly. Methyl 
chloroform is used to dean the threads in the three forward end ring jacking screw holes just 
prior to joint demate. If excess methyl chloroform is used, it can spread out away from the 
hnU pick up con taminan ts such as soot and grease, and deposit them in areas where they are 
not normally seen. There were no heat effects to the metal, phenolics, or O- rings. 

Grease coverage on die joint metal surfaces was nominal. No e xcess i ve grease was found in 

the nose inlet housing bolt holes. Medium corrosion was observed on the cowl housing. The 
forward end ring flange forward side had light-to-medium corrosion. No other metal damage 
was observed. 

No separations were observed on either the nose inlet assembly or cowl assembly. 

43.2 Nose Inlet/Throat Housing (Joint 3) 

LH 

The RTV readied below the char line around die full circumference. No gas paths were seen 
in this joint 

Grease coverage on the joint metal surfaces was no min a l . No excessive grease was found in 
the bolt holes. Light-to-medium corrosion was visible on the inboard edges of the throat 
housing and nose inlet housing joint metal surfaces. No other metal damage was observed. 


DOC NO. 


TWR-60695 


VC L 


PACE 


16 


SEC 


SPACE OPERATIONS 


Sqar ginM within the CCP were observed on die throat assembly with a maxim u m radial 
width of 0.05 inch at the following locations: 357-0-23, 48-to-68, 132-to-142, and 269-to-275 
degrees. No bondline separations were seen on the nose inlet assembly. 

RH 

RTV was below the char line around die foil circumference, and readied the primary O-ring 
from 135-to-143 degrees. Uncured RTV was found at the deepest part of the joint from 
120-to-140 degrees. No gas paths were seen in this joint. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
the bolt holes. Light corrosion was visible on the inboard edge of the throat housing 
intermittently around the circumference. 

Metal-to-adhesive separations were observed at the forward end of the throat assembly with a 
mudmvm radial width of 0.005 inch. The separations were seen intermittently around the 
circumference. 

433 Throat/Forward Exit Cone (Joint 4) 

LH 

The KTV was below the char line over die fall circumference of the joint, and reached the 
primary O-ring around 90 percent of the circumference. No gas paths were seen in the RTV 
Grease did not interfere with die RTV backfill in the joint. 

Grease coverage on the joint metal surfaces was no min a l . Intermittent medium- to-heavy 
corrosion was observed on the throat aft end primary O-ring sealing surface. Intermittent 
medium- to-heavy corrosion was also observed on the forward exit cone axial metal surface 
between the secondary O-ring and adhesive bondline. The heavy corrosion extended onto 
die secondar y sealing surface from 25-to-35 and at 190 degrees. Pre limin a r y PFARs 45C-02 
and 45C-03 were written as a result of these conditions. 

Eleven snubber axial shim retainers and bolts were damaged due to splashdown. Four of the 
retainer bolts were fractured. No other metal damage was observed. 

A metal-to-adhesive separation was observed on the forward exit cone assembly forward end 
from 300-0-30 degrees with a maximum radial width of 0.040 inch. A metal-to-adhesive 
separation was also observed on the throat assembly aft end around the complete 
circumference with a maximum radial width of 0.022 inch. 
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RH 

The KTV was below the char line around the entire joint circumference, and reached the 
primary O-ring over 75 percent of the circumference. There were no gas paths in the KTV. 
Grease did not interfere with the RTV backfill. 

Grease coverage on the joint metal surfaces was typical. Medium-to-heavy corrosion was 
observed on the throat aft end primary O-ring sealing surface intermittently around the 
circumference. Pitting was seen in this area. Pre lim i n a r y PFAR 45C-01 was written as a 
result of this condition. No other metal damage was observed. 

A metal-to-adhesivc separation was observed on the throat aft end around the entire 
circumference. The maTimnm radial width of this separation was 0.040 inch. Two 
CCP-to-GCP separations were observed on the forward exit cone assembly from 65-to-120 
and 140-to-215 degrees. The maximum radial width of these separations was 0.060 inch. 

43.4 Flex Bearing/Fixed Housing (Joint 5) 

LH 

The RTV coverage in this joint was typical and readied the primary O-ring at 300 degrees. 
Intermittent encapsulated voids were observed in the KTV due to the assembly process. An 
area of foreign material was found between the primary and secondary O-ring grooves at 352 
degrees. The material was confirmed by laboratory analysis to be KTV and measured 
approximately 0.50 inch in diameter. Preliminary PFAR 45C— 04 was written. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
the aft end ring bolt holes. Intermittent medium-to-heavy corrosion was observed on the 
inboard aft tip of the aft end ring. No other metal damage was observed. 

Typical sooting was seen on the bearing protector and flex boot ID. No bondline separations 
were observed between the inner boot ring and the fixed housing. 

Typical disasse mbly damage was observed on 61 of the 72 Packings with Retainers. 

RH 

The KTV coverage was nominal but did not reach the primary O-ring. Intermittent 
encapsulated voids were observed in die KTV due to the assembly process. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
die aft end ring bolt holes. Intermittent medium-to-heavy corrosion was observed on the 
inboard aft dp of the aft end ring. No other metal damage was observed. 
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Epi ca l sooting was seen on the bearing protector and flex boot ID. No bondline separations 
were observed between the inner boot ring and the fixed housing. 

’typical disassemb ly damage was observed on 67 of the 72 Packings with Retainers. 

4 33 Aft Exit Cone Bondlines 

LH 

The separation mode was 5 percent metal-to-adhesive, 5 percent within the adhesive, and 90 
percent within the GCP. No corrosion was seen on the metal surfaces. The largest adhesive 
void measured 3 25 indies axially by 1.80 inches circumferentially. This void was located 
41.75 indies from the forward end at 340 degrees. 

RH 

The separation mode was 5 percent metal-to-adhesive and 95 percent within the GCP. No 
corrosion was observed. The largest adhesive void measured 3 indies axially by 1 inch 
rirnimfewnriall y and was located one inch from the forward end at 22 degrees. Intermittent 
mall voids were seen in the polysulfide around the full circumference. 

43.6 Forward Exit Cone Bondlines 

LH 

The separation mode was 17 percent metal-to-adhesive, 25 percent within the adhesive, and 
58 percent adhesive-to-GCP. Medium- to-heavy corrosion was seen in the areas of 
metal-to-adhesive separation. A total of 18 adhesive voids exceeding 03 inch in diameter 
were found. 

RH 

The separation mode was 31 percent metal-to-adhesive, 19 percent within the adhesive, and 
50 percent adhesive-to-GCP. Medium-to-heavy corrosion was seen in the areas of 
metal-to-adhesive separation. A total of nine adhesive voids exceeding 03 inch in diameter 
were found. 
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43.7 Throat Assembly Bondlines 
LH 

The throat inlet ring separation mode was 25 percent metal-to-adhesive, 10 percent 
adhesive-to-GCP, 10 percent within the GCP, and 55 percent GCP-to-CCP. The throat ring 
mode was 100 percent metal-to-adhesive. Medium-to-heavy corrosion was observed in the 
areas of metal-to-adhesive separations. Four branch-shaped voids were found in the throat 
ring bondline near the aft end. These voids are typical observations in the throat ring and are 
caused by air entrapment during the bonding process. 

RH 

The separation mode for both the throat inlet and throat rings was 100 percent 
metal-to-adhesive, which is within the RSRM experience base. Heavy corrosion was seen 
over 95 percent of the bond surface. Typical bondline voids were seen near the aft end of the 
throat ring. 

43.8 Nose Inlet -503/-504 Rings Bondlines 
LH 

The separation mode was 78 percent metal-to-adhesive, 7 percent within the adhesive, and 15 
percent adhesive-to-CCR Medium-to-heavy corrosion was observed in the areas of 
metal-to-adhesive failure. Two voids exceeding 03 inch in diameter were present in the 
forward nose ring bondline. 

RH 

The separation mode was 96 percent metal-to-adhesive, 1 percent within the adhesive, and 3 
percent adhesive-to-CCP. Light-to-heavy corrosion was seen intermittently over the full 
length and circumference. Only one void exceeding 0.5 inch in diameter was found. 

43.9 Nose Cap Bondlines 
LH 

The separation mode was 10 percent within the GCP and 90 percent GCP-to-CCP. When the 
r emaining GCP was removed from the housing, the secondary failure mode was 4 percent 
metal-to-adhesive and 96 percent adhesive-to-GCP. Medium corrosion was seen in the areas 
of metal-to-adhesive separations. Two voids exceeding 03 inch in diameter were observed in 
the nose cap bondline. 
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The separation mode was 5 percent within the GCP and 95 percent GCP-to-CCP. Upon 
removal of the remaining GCP, the secondary failure mode was 10 percent metal-to-adhesive 
anH 90 percent adhesive- to-G CP. Intermittent light-to-heavy corrosion was seen on the 
forward 3 inches and aft 2 inches of the metal bonding surface around the full circumference. 
A total of five voids were found that exceeded 0.5 inch in diameter. 

43.10 Cowl Assembly Bondlines 
LH 

The separation mode was 100 percent metal-to-adhesive. Heavy corrosion was seen full 
circumference on the metal bond surface and on the chamfer at the forward end of the cowl 
housing. A total of eight bondline voids were found, and all were in line with the shear pin 
holes. Several of these voids showed KTV intrusion from the cowi-to-nose cap radial 

bondline. 

RH 

The separation mode was 100 percent metal-to-adhesive. Heavy corrosion was seen full 
circumference on the metal bond surface and on the chamfer at the forward end of the cowl 
housing. Four bondline voids, all in line with shear pin holes, were seen. 

Soot was observed in the bondline at 10 degrees. The soot was at the forward edge of the 
bondline and measured 0.75 inch axially by 130 inches circumferentially. Preliminary PFAR 
45C-08 was written as a result of this condition. 

43. 1 1 Fixed Housing Assembly Bondlines 
LH 

The p rimar y separation mode was 30 percent metal-to-adhesive, 50 percent 
adhesive-to-GCP, and 20 percent within GCP. Upon removal of the remaining GCP, the 
secondary failure mode was 100 percent adhesive-to-GCP. The 30 percent metal-to-adhesive 
primary separation mode was outside of the RSRM experience base. Preliminary PFAR 
45C-09 was written. 

Several areas on the ID of the GCP bonding surface appeared to have been inadequately grit 
blasted, resulting in the adhesive-to-GCP failure mode. Pre limin a r y PFAR 45C-10 was 
written as a result of this condition. No voids exceeding 03 inch in diameter were found. 
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RH 

The primary separation mode was 67 percent within the GCP, 32 percent GCP-to-CCP, and 
less t han 1 percent for both adhesive-to-GCP and within the CCR Upon removal of the 
r emainin g phenolics, the secondary failure mode was greater than 99 percent 
adhesive-to-GCP and less than 1 percent metal-to-adhesive. Intermittent resin rich areas 
were seen at the forward and aft end of the GCP bonding surface. A total of eight voids 
exceeding 0.5 inch' in diameter were found. The largest void was at 28 degrees, four inches 
from the aft end of the bondline surface, and measured 1.0 inch axially by 0.4 inch 
circumferentially. 

43.12 Ultrasonic Inspection of Fixed Housings 

A steel-side ultrasonic inspection of both fixed housing assemblies was conducted prior to 
washout. The purpose of this inspection was to detect any voids or unbonds present in the 

adhesive bondline. 

The condition of the fixed housing bondlines as determined by the ultrasonic inspections was 
generally satisfactory and was typical of previous flight fixed housings. Several scattered 
adhesive voids less than one inch in diameter were found on both fixed housings; however, no 
large, continuous voids or unbonds were detected. 

43.13 Char and Erosion 

Char and erosion margins of safety are summarized in Thble 8. The char and erosion data 
tables for each component liner can be found in Appendix D. Measurement stations showing 
blank lines mear> that data was not available due to missing material. All stations showed 
positive margins of safety. There is no char and erosion data for the aft exit cone due to the 
loss of the carbon phenolic liner at splashdown. 
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Table 8. 360T021 Nozzle Char and Erosion Minimum Margins of Safety Summary 
Hardware Stations* 


Fnd E«it Cone — LH 

1 

4 

44 

S 

12 

14 

28 

24 

28 

31 

323 

34 



037 

026 

026 

027 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 


Pnd Exit Cone — RH 

1 

4 

4 Jt 

t 

12 

U 

28 

24 

28 

32 

323 

34 


• 

033 

026 

025 

N/A 

N/A 

N/A 

N/A 

N/A 

020 

0.15 

020 

045 


Throe! Assembly — LH 

1 

2 

4 

6 

8 

It 

12 

14 

16 

18 

28 

22 

23 


a 16 

014 

014 

009 

007 

an 

024 

028 

033 

038 

043 

043 

027 

Throat Assembly — RH 

i 

2 

4 

6 

t 

it 

12 

14 

16 

IS 

28 

22 

23 


a is 

015 

012 

009 

006 

a» 

024 

024 

031 

037 

045 

046 

030 

Fed Nose (-503) and Aft Inlet 

2s 

30 

32 

34 

36 

38 

39 







(-504) Rings - LH 

023 

039 

023 

035 

037 

021 

016 







Fnd Nose (-503) and Aft Inlet 

28 

3# 

32 

34 

36 

3t 

39 







(-504) Rings -RH 

021 

028 

013 

032 

032 

021 

018 







Noxe Cap Aaembly — LH 

L5 

4 

6 

t 

10 

12 

14 

16 

18 

2t 

22 

24 

26 


N/A 

050 

055 

061 

0.74 

049 

084 

066 

059 

055 

014 

007 

on 

N«e Cap Assembly — RH 

L5 

4 

6 

t 

It 

12 

14 

16 

18 

2t 

22 

24 

26 


039 

050 

056 

058 

068 

040 

060 

056 

052 

043 

018 

005 

ail 

ConVOBR -LH 

13 

1 

2 

3 

4 

S 

6 

U 

• 

9 

18 

113 


•>— 

023 

025 

019 

015 

031 

N/A 

013 

020 

007 

048 

063 

057 


ConVOBR — RH 

03 

1 

2 

3 

4 

5 

6 

u 

• 

9 

18 

113 



on 

009 

009 

aio 

019 

038 

016 

034 

042 

064 

071 

052 


Ftaed Housing — LH 

• 

1 

2 

3 

4 

S 

6 

7 

• 

9 

1075 




L76 

093 

069 

065 

068 

078 

080 

080 

L06 

L82 

018 



Fmed Housing — RH 

t 

1 

2 

3 

4 

S 

6 

7 

8 

9 

1075 




1.97 

075 

072 

068 

071 

070 

071 

080 

093 

L55 

023 




• Station locations are shown in bold with the margin of safety shown below. 


4.3.14 Flex Boot Performance 

The performance of both the flex boots was nominal. Typical even sooting was present on the 
flexible boot ID of both nozzles. Both flex boots had a minimum 3.1 NBR plies intact 
Positive margins of safety were observed at all sections. The flex boot performance margins 
of safety are summarized in Thble 9. 
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Table 9. 360T021 Rex Bo<* Margins off Safety 



| Left Hand 

Right Hand 

Degree 

locution 

Remaining 

Plies 

Max. 
Material 
Affected 
Deoth fln.l 

Perform- 
ance 
Margin 
of Safety 

Remaining 
Piles _ 

Max. 
Material 
Affected 
Depth (in.) 

Perform- 
ance 
Margin 
off Safety 

0 

•3.4 

137 

031 

33 

134 

024 

90 

3.1 

137 

031 

3.1 

137 

021 

180 

3.1 

137 

031 

33 

134 

024 

270 

3.1 

137 

031 

3.1 

137 

0.21 


• Minimum flex boot overall prefire thickness is 25 inches. 


43.15 Bearing Protector Performance 

Close examina tion showed both of the bearing protectors performed as expected during 
flight. Both of the protectors were evenly sooted on the OD around the full circumference 
and showed greater erosion in line with the cowl vent holes. There was no evidence of heat 
effect on the flex bearing side of either bearing protector. The postflight bearing protector 
thickness measurements are in Appendix C. 

Axial cracks were observed in the aft GCP bearing protector ring on both nozzles. Three 
cracks were seen in the LH nozzle, and two cracks in the RH nozzle. All cracks were lined up 
with the screw holes drilled through the GCP ring. 

Four of the attach bolts in the LH forward GCP bearing protector ring were fractured flush 
with the aft face of the cowl housing. Preliminary PFAR 45C-05 was written. No bent bolts 
were observed following removal of the bearing protectors. 

43.16 Cowl Housing Insulation Segments Performance 

The perfor mance of the cowl housing insulation segments was nominal. Both the LH and RH 
segments were evenly sooted around the full circumference and showed typical surface heat 
effects. Surface blisters were seen on the LH segments from 110-to-215 degrees, and on the 
RH segments from 315*0-220 degrees. 

Following removal from the cowl housing, the insulation segment bondlines showed no 
abnormal heat effect or erosion. No soot was seen in either bondline. 
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43.17 Flex Bearing 
LH 

The flex bearing performance during flight was acceptable. There were no anomalies 
associated with flight or splashdown. Examination of the flex bearing revealed no damage, 
soot, heat effect, or flow indications. Intermittent medium-to-heavy corrosion was seen on 
the aft ID tip of the bearing aft end ring over 10 percent of the circumference. 

RH 

The flex bearing performance during flight was acceptable. There were no anomalies 
associated with flight or splashdown. Examination of the flex bearing revealed no damage, 
soot, h ea t effect, or flow indications. Intermittent medium-to-heavy corrosion was seen on 
the aft ID tip of the bearing aft end ring over 10 percent of the circumference. 

43.18 Throat Diameter 

The average LH nozzle postfire throat diameter was 55.929 indies which yields an erosion 
rate of 838 mils/second based on an action time of 125.0 seconds. The average RH nozzle 
postfire throat diameter was 55.790 inches which yields an erosion rate of 7.67 mils/second 
oil an action time of 125.8 seconds. RSRM postfire throat diameters have ranged from 
55.787-to-56.048 inches. 

43.19 Results of Special Issues and Concerns (Nozzle) 

TWR-60635 identified areas for special evaluation for 360T021. The nozzle issues are listed 
below with their respective results. 

1. Condition: Low Density Indications (LDIs) were found in the LH nozzle adhesive 

bondlines between the nose cap and forward nose ring, and between the 
nose cap GCP and nose inlet housing. 

Results: The prefire LDI documented at 242 degrees correlated well with an 

adhesive void found at 244 degrees (see PFOR, pages C-19 and C-19A). 
The remaining documented prefire LDIs were not found. 

2, C o n d i tion: Bl emishes were found on the LH nozzle CCP surface at the aft end of the 

cowl and the forward end of the outer boot ring. The worst case blemish was 
0.058 inch deep at the aft end of the cowl at 180 deg. 

Results: Erosion and char at 180 degrees was within the RSRM experience base. No 

unusual conditions were seen. 
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3. Co nditio n: The ID surface of the LH cowl silica doth insulator was contaminated with 

EA913NA adhesive. The excess adhesive was sanded off prior to bonding 
the cowl to the cowl housing. 

Results: The bond surface appearance and failure mode was typical of previous 

RSRM nozzle cowls. No evidence of bond contamination was seen. 

4. Condition: The LH cowl spring pin hole at 100 deg was drilled approximately 0.1S inch 

too deep into the oowl insulation segment. 

Results: No nnnmal conditions were observed. The hole did not extend through the 

insulation segment postfire thickness. 

5. Condition: LDIs were seen in the LH cowl housing adhesive bondline. 

Results: Four adhesive voids were found which correlated with the prefire LDIs. 

i. Condition: LDIs were found in the RH nozzle adhesive bondline between the nose cap 
GCP and nose inlet housing. 

itKnitg Four adhesive voids were found which correlated with the prefire LDIs. 

7. Condition: LDIs were seen in the RH cowl housing adhesive bondline. 

Results: Itao adhesive voids were found which correlated with the prefire LDIs. 

8. Condition: Itao LDIs were found in the RH aft exit cone GCP at the forward end. 

Results: The area of the cone that contained the LDIs was sectioned, polished, and 

photographed. No evidence of a delamination or porous area was found. 

9. Condition: LDIs were found within the RH nose cap GCP. 

Results: Condition could not be evaluated due to die destructive nature of the GCP 

removal process during washout 

10. Condition: The LH nozzle flex bearing has been scheduled for limited use. 

Results: Subsequent to disassembly, a change in the flex bearing unbond criteria 

resulted in this bearing being fully compliant with engineering 
requirements. Therefore, per MRB action the “IT has been removed from 
the bearing part number. 
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Appendix A 
Insulation PFORs 

Final PostfOght Hardware Evaluation Report 
360T021 (RSRM-21 , STS-45) 

October 1992 

Praptrtd for 

NATIONAL AERONAUTICS ANO SPACE ADMINISTRATION 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSHALL SPACE FLIGHT CENTER. ALABAMA 35812 

Contract No. NASS-U100 

OR No. 4-23 

WBS No. 4CS01-04-01 

ECS No. SS4784 
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P.O. Boat 707. Brigham City. Utah 84302-0707 (801) 863-3511 
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INSULATION REQUIRED PFOR LIST 


Final 


PFOR# ms. 

Side 

Joint or Report Page 
Location Numtec 

A-l 

Postfire Insulation CPI Log Numbers 

Left 

N/A 

A-l 

A-2 

Segment Internal Insulation Condition 

Left 

Forward 

Segment 

A-2 

A-2 

Segment Internal Insulation Condition 

Left 

Forward Center 
Segment 

A-3 

A-2 

Segment Internal Insulation Condition 

Left 

Aft Center 
Segment 

A-4 

A-2 

Segment Internal Insulation Condition 

Left 

Aft 

Segment 

A-5 

A-8 

Igniter Nozzle Insert Throat Diameter 
Measurements 

Left 

Igniter 
Nozzle Insert 

A-6 

A-3 

Forward Segment Liner Pattern 

Left 

Forward 

Segment 

A-7 

A-4 

Forward Center Segment Liner Pattern 

Left 

Forward Center 
Segment 

A-8 

A-5 

Aft Center Segment Liner Pattern 

Left 

Aft Center 
Segment 

A-9 

A-6 

Aft Segment Liner Pattern 

Left 

Aft 

Segment 

A-10 

A-7 

Acreage and Joint Internal Insulation 
Sample Condition 

Left 

Forward Center 
Segment Acreage 

A-27 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 

clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 
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INSULATION REQUIRED PFOR LIST (Cont.) 


PFOR# Title 

Side 

Final 

Joint or Report Page 
Location Number 

A-l 

Postfire Insulation CPI Log Numbers 

Right 

N/A 

A-U 

A-2 

Segment Internal Insulation Condition 

Right 

Forward 

Segment 

A- 12 

A-2 

Segment Internal Insulation Condition 

Right 

Forward Center 
Segment 

A- 13 

A-2 

Segment Internal Insulation Condition 

Right 

Aft Center 
Segment 

A-14 

A-2 

Segment Internal Insulation Condition 

Right 

Aft 

Segment 

A-15 

A— 8 

Igniter Nozzle Insert Throat Diameter 
Measurements 

Right 

Igniter 

Nozzle Insert 

A- 16 

A-3 

Forward Segment Liner Pattern 

Right 

Forward 

Segment 

A-17 

A-4 

Forward Center Segment Liner Pattern 

Right 

Forward Center 
Segment 

A- 18 

A-5 

Aft Center Segment Liner Pattern 

Right 

A ft Center 
Segment 

A- 19 

A-6 

Aft Segment Liner Pattern 

Right 

Aft 

Segment 

A-20 

A-l 

Acreage and Joint Internal Insulation 
Sample Condition 

Right 

Forward Center 
Factory Joint, 0* 

A-21 

A-l 

Acreage and Joint Internal Insulation 
Sample Condition 

Right 

Forward Center 
Factory Joint, 120' 

A-22 

» 

A-l 

Acreage and Joint Internal Insulation 
Sample Condition 

Right 

Forward Center 
Factory Joint, 240 

A-23 

• 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 


REVISION 


DOC NO. 
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INSULATION REQUIRED PFOR LIST (Cont) 

Final 

Joint or Report Page 

PFOR# Hite 

Side Location 

Number 

A- 7 Acreage and Joint Internal Insulation 

Sample Condition 

Right Fwd Ctr Segment 
Flap Region, 0* 

A-24 

A-7 Acreage and Joint Internal Insulation 

Sample Condition 

Right Fwd Ctr Segment 
Flap Region, 120* 

A-25 

A-7 Acreage and Joint Internal Insulation 

Sample Condition 

Right Fwd Ctr Segment 
Flap Region, 240* 

A-26 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-1 
Postflra Insulation Common Planning Indax (CPI) Log Numbara 


Motor No.: 360T021 (STS-45) Slda: Laft (A) 


p*. ; b OL IT?2. 


Aasastmant 


Enginaar («)/ln«poctor(»): PWWrf^W^A 


Raeord CPI Loo and Poa tflra Part and Sarial Numbari BatattI 



pm 

PPC No. 

Sarial No. 

A. Ignitor Cham bar 

ialSb5-Ol 

tiof) 

000002.4 

B. Ignitor Adaptor 

C. Forward Sagmant 

D. Forward Cantor Sagmant 

E. Aft Cantor Sagmant 

IU5C2.1&-1Z. 

noz. - ) 

a> 

IU7 611 0-65 
mrttrni-oi 

(lOH) 

Clo3> 

0000005* 

OOOCOlS 

Ilflblll-Ol 

C103) 

ococe>l3 

F. Aft Sagmant 



ocoo&fl 


CPI Log No. 

MC.FIF 

4C.&X& 

4C.F3V 

4CPXS 


'.a* I Common ts 


O 5wf*-\ »o-ier $>t 

Vf> 4> not yet bee»\. a.ss^*e<i. 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Prassuro Rinsa) 


1 Motor No.: 360T021 (STS-45) 

Side: Left (A) 


1 Assessment Engineer (s) /Inspector (s): ^ J\j 


■ — r ( 


Saamaot lem ma! insulation Observational 

A. Abnormal Erosion? 

B. Gas Paths? 

C Pty Saparations? 

D. Abnormal Blistars? 

E. Abnormal Cuts or Gougas? 

F. Foreign Material Within Insulation? 

G. Non-Uniformiti as in tha Elavan Point Bum-out 
Pattern? (Forward Segment Only) 

H. Liner Completely Missing? (Canter Segments Only) 

I. NBR Under tha CF/EPDM Exposed in tha Aft Dome? 


Notes / Comments 


No 


Comment # 




// 

1ZL 


1 Preliminary PFAR(s)? Yes 

Clarification Form(s)? Yes 



Preliminary PFAR Number(s): 

Clarification Form Page No.(s): 

ooc mo. TWR-60695 1*0- 

| PACE 


SEC 


A-2 
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Revision A 


pOSTFUGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure Rinse) 

Left (A) □ Right (B) 1 Date: fJjjt. L 1. - 


Aotor No.: 

Ass— s ment Enginoor(s)/lnspoctor(s): 

Segment: D Forward 

SMinanl Jnl amal insulation Qbservittanii 

A. Abnormal Erosion? 

B. Gas Paths? 

C. Ply Separations? 

D. Abnormal Blisters? 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 
a Non-Uniformities In the Eleven Point Bum-out 

Pattern? (Forward Segment Only) 

H. Linar Completely Missing? (Center Segments Only) 
L NBR Under the CF/EPOM Exposed In the Aft Dome? 


Hit. 

)Z 1 




Not— / Comments 

JU 


S'} " U r 


r 


I its mo i K 




I? 


'* i \7 
lo *i > - 



7 v>- >».// - )00 




°tv 




K>cU * 

fifUr •"> ?' r A ° ‘ t< ' i ^ 7 

*0 Vtt Js ^ fr < 

(BeW*. PPoe- A-7, j~?«- A-27) 


Preliminary PFAR(s)? 
-- arificadon Form(s)? 


.Y— 


No Prefimlnary PFAR Number(s): 

l/ No aerification Form Page No. (s): 


SEMSKJN . 


5££ 


vo TWR-60i95 I vol 

7 7 ” 
A--' 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Preesure Rinea) 



F. Foreign Material Within Insulation? 



G. Non-Uniformities In the Eleven Point Bum-out 


Pattern? (Forward Segment Only) 


H. Liner Completely Missing? (Center Segments Only) 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure 


Motor No.: 360T021 (STS-4S) Side: n i g h » W - (A \ 


Assessment Engineer(s) /Inspector (s): 


Segment: Aft 


A. Abnormal Erosion? ’ 

B. Gas Paths? 

C. Pty Separations? 

0. Abnormal Blisters? 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 

G. Non-Uniformities In the Eleven Point Bum-out 
Pattern? (Forward Segment Only) 

H. Liner Completely Missing? (Center Segments Only) 

1. NBR Under the CF/EPOM Exposed in the Aft Dome? 


Notes / Comments r - , J 

U.U- /ft U'U'l i j*" 1 - h 

H >. * 


Rinse) 



Comment # 


UjA— 


'Preliminary PFAR(s)? 


'Clarification Form(s)? 


No Preliminary PFAR Number(s): 


No Clarification Form Page No.(s): 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-6 
Ignltw Nod* Inaert Throat DtowwNr Minirwnwtt (Data CoWactlon Only) 


Motor No.: 360T021 (STS-45) SWe: Left (A) 


Data: ToW 

/ 

Assessment Engineer<s)/lnspector(s): 



Record tho Igniter Nooie Insert Throat Dismatar Maaauramawt* Bale tr. 



Oiamatar 


Dagraa 

Maaauramant 


Location 

(Inch**) 


0 

&.4SI 


60 



120 

L.Hb\ 



Holt I Comment* 


/ 

^ ^rifkation Form(s)? Y*s zL No Clarification Form Page No.(t): 



DOC NO 

TWR-60695 


UVtSlON 

see 

|PAGC 

A— 6 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-3 
Forward Sagmant Unar Pattam (Data CoHactlon Only) 

Sida: Laft (A) 


Motor No.: 360TO21 (STS-45) 


Data: 



Clarification Form(t)? Ya* l/ No Clarification Form Paga No.(t): 


IEVSION 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-4 


I Motor No.: 360T021 (STS-45) 

Side: Left (A) 

Dete: g- n- m 

1 Assessment Enginssr (s) /Inspector (t) : croTT spmrn? 


Sketch Forward Center Segment Liner Pattern Observations Below: 


180 * 


Fief 


90 ‘ 


270 * 


180 ° 


FACTORY 

JOINT 

< 161.0 


forward 
pec. lAHkr 



CliFlf 


location From End of Tan$> 


180 * 

270 ° ©~ 

0* 

AFT LOOKING FORWARO 


Heavy Liner 
| | Light (spotty) Liner 

| | No Liner 


7t 


Clarification Form(s)? 


Yes 


Clarification Form Page No.(s): 


doc no. TWR-60695 vol 
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see 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-5 
Aft Cantor Sagmant Unw Pattern (Data Collactlon Only) 


Motor No.: 360T021 (STS-45) SJda: Laft (A) 

Data: 

Asaaaamant Enginaar(a)/lnapactor(a): //], f 



Sketch Aft Cantor Sagmant Unar Pattam Obaarvationa Baiow; 


FORWARD FACING 
N8A 

INHIBIT OR 


FACTORY 

JOINT 

< 1 $ 1 . 4 > 


FLAP 

BULB FLAP 


180 ° 


90 * 


0* 


270 * 


180 ° 


— "T 

V 

\ > 

1 

l 


i 

! 

i ^ 
— * 

i- 

i 




i r 

E |f 

1 \ 

/ L 




e ■ 

— — > ^Q— - 


' j 


jSO 

»• 

Ul 


Z.OO 



Clavia End Tang End 


location From End of Tan^> 


180 ° 



AFT LOOKING FORWARD 


Heavy Liner 

| | Light (spotty) Liner 

| | No Liner 


.ariflcation Fonm(s)? Yaa 



Clarification Form Pago No. (a): 
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POSTFUGHT OBSERVATION RECORD (PFOft) A-6 
Aft Segment Liner Pattern (Data CoJIaetion Only) 


Motor No.: 360T021 (STS-4S) SWe: Left (A) 


Asaaaamant Engineer(a)/lnspector(s): 










SPACE OPERATIONS 


POSTFUQHT OBSERVATION RECORD (PFOR) A-1 
Poatflra Insulation Common Planning Indax (CPI) Log Numbora 


1 Motor No.: 36OT021 (STS-45) 

Slda: Right (B) 


iraa 

ad ifl£~ 

| Ass*mm«nt Engln^r(*)/lntp#dor{s): 

i 

1 Bamrrf CM Lna and Pnatflra Part and Sarial Numbari 

Bikac. 




P/N 

PPC No. 

Sarial No. 

CPI Log No. 

A. Ignitar Cham bar 

B. Ignitar Adaptar 

C. Forward Sagmant 

D. Forward Cantor Sagmant 

E. Aft Cantor Sagmant 

F. Aft Sagmant 

IIX3DZ7&-IZ 

IIO'Q 

U\oz) 

ecccoZS 

0 


uium-os" 

Cion') 

00X004 

M££££ 

lUTbW-Ol 

Ctoi) 

Coocotz 

■HCFjv' 

\unKiii-« 

uxl4157-t>3 

(.9 04} 

oooooW 

eocooo^ 

4C.F3V 

4CFIB 


.as / Commants 

© Serioi 4r fcSfed-ZlB Xiw'Ur 

Wx«5 **>{■ ItfQQyv. 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure Rinse) 


Motor No.: 380T021 (STS-*5) SWei Right (B) 


Assessment Engineer(s)/lnspector(s): 


Segment: Forward 





A. Abnormal Erosion? 

8. Gas Paths? 

C. Ply Separations? 

D. Abnormal Blisters? 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 

G. Non-Uniformities in the Eleven Point Bum-out 
Pattern? (Forward Segment Only) 

H. Liner Completely Missing? (Center Segments Only) 

I. NBR Under the CF/EPOM Exposed In the Aft Dome? 


Notes / Comments 


Comment # 


tilk ■ 
iuk— 


ttm inary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number (s): 


Clarification Form Page No.(s): 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure Rinse) 


I Motor No.: 360T021 (STS-45) 

Side: Right (B) 

Date: (, 

Assossmant Enginaar(a) /Inspector (•): 


AoJiih ! 

I Sagmant: Forward Cantor 


Segment Internal insu lation Observations: 

A. Abnormal Erosion? 

B. Gee Paths? 

C. Ply Separations? 

D. Abnormal Blisters? 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 

G. Non-Uniformities In the Eleven Point Burn-out 
Pattern? (Forward Segment Only) 

H. Uner Completely Missing? (Center Segments Only) 

I. NBR Under the CF/EPOM Exposed in the Aft Dome? 


Notes / Comments 


Yea 


I 

£ 


Comment # 


-U 


4 


'-•^Uminary PFAR(s)? Yes 


Clarification Form(s)? Yea 


1 


No 



Preliminary PFAR Number(s): 


Clarification Form Page No.(s): 
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-2 
Sagmant Internal Insulation Condition (Aftar Low Proasura Rinsa) 


1 Motor No.: 360T021 (STS-45) 

r 

Sida: Right (B) 


I AsMitmint EnginMf(9)/lnsp«ctor(s): 


/ 1 

r * ( 

Sfgmint: Aft Ctftttr 


Saomant In tamal Insulation Obsarvalloni: 

A. Abnormal Erosion? 

B. Gas Paths? 

C Ply S« pa rations? 

D. Abnormal Blisters? 

E. Abnormal Cuts or Gougas? 

F. Foraign Malarial Within Insulation? 

G. Non-Uniformitlas in tha Elavan Point Bum-out 
Pattern? (Forward Sagmant Only) 

H. Unar Complataly Missing? (Cantar Sagmants Only) 

I. NBR Undar tha CF/EPOM Exposad in tha Aft Doma? 


Notas / Commants 



No 

¥■ 

~ 7 ~ 

Sfc 

tlA . 


Commant # 
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POSTFUGHT OBSERVATION RECORD (PFOR) A-2 
Sagmwt Internal Insulation Condition (Aftar Low Prasture Rinaa) 


Motor No.: 360T021 (STS-45) Side: Right (B) 


Assessment Engineer(s)/!nspector(s): 


Sagmant: Aft 


A. Abnormal Erosion? 

B. Gaa Paths? 

C. Ply Sapa rations? 

D. Abnormal Btistars? 

E. Abnormal Cuts or Gougss? 

F. Foraign Material Within Insulation? 

G. Non-Uniformities In the Eleven Point Bum-out 
Pattern? (Forward Sagmant Only) 

H. Uner Completely Missing? (Center Segments Only) 

I. NBR Under the CF/EPDM Exposed In the Aft Dome? 


Comment # 


Notes I Comments * . 

SpwrtaWasuAUJJ- +>ro C\'leS ^ 


slim inary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): 


1/ No Clarification Form Page No.(s): 



DOC MO 

TWR-60695 

VOL 

EEVdOW 

SEC 

J PAGE 

A-1S 



corporation 

SPACE OPERATIONS 

POSTFUGHT OBSERVATION RECORD (PFOR) A-i 
|gnit«r Nozzle Insert Throat Diameter Measurements (Data Collection Only) 


Motor No.: 360T021 (STS-45) 


Side: Right (B) 


O*.: JOL.V Mfg- 


Aseeesment Englweer(s)/lnspector(s): 3e.YAKl 


Record the Igniter Nozzle Insert Throat Diameter Measurements Below: 



Diameter 

Degree 

Measurement 

Location 

(inches) 

0 


60 


120 



Notes / Comments 







CORPORATION 
SPACE OPERATIONS 

~~ POSTFUGHT OBSERVATION RECORD (PFOR) A-3 

Forward Sagmant Unar Pittim (Data Coilaction Only) 


Motor No.: 360T021 (STS-45) SWa: Right (B) 


Assassmant Englnaar(a)/lnapactor(s): ( 


Skatch Forward Sagmant Linar Pattam Obaarvationa Baiow: 



Clarification Form($)? 


Tang End 


Yaa v/ No Clarification Form Paga No. (a): 


DOC HO 

TWR-60695 

VOL 

SEC 

| PAGE 

A-17 




'77b*CC>&o€ CORPORATION 
SPACE OPERATIONS 

POSTFUGHT OBSERVATION RECORD (PFOR) A-4 






~7A*£o&o€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) A-5 
Aft Center Segment Liiw Pattern (Data Collection Only) 


Motor No.: 360T021 (STS-45) | Side: Right (B) Pete: 

Assessment Englneer(s)/lnspoctor(s): 

Sketch Aft Center Segment Uner Pattern Observations Below: 



Clevis End Tang End 


clarification Form (a)? Yes No Clarification Form Page No.(s): 


DOC NO. 

TWR-60695 

1 ^ 

SCO 

| PAGE 

A-19 








•77U*>£o£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) A-6 
Aft Sagmant Unac Pattam (Data CollactJon Only) 


Motor No.: 360T021 (STS-4S) SWa: Rlflht (B) 


Aaaoaamant Enginaar(»)/ln*pactof(a): 










CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) A-7 
Acrwg* and Joint Internal Insulation Sample Condition 


Kotor No.: 360T021 (STS-45) Side: Right <B) 


Date: 

■5ep 12- 

Aseeasment Engineer(a)/lnapector(a): ^CVl'A. 

frtlortcklseri 


— I 

Segment: Forward Center 

Sample Location: Forward Center Factory Joint 

Degree Location: 0 

Internal Insulation Sample Observational 

A. Gas Paths? 

B. Voids? 

C. InauUtiorvto-Case Unbonds? 

D. Ply Separations? 

E. Tears? (Including the flap terminus region) 

Yea 


Comment # 

















Notea / Comments 


\]o \JO\bS 


Preliminary PFAR(s)? Yea 

Clarification Form (a) 7 Yea 




No 


No 


Prefiminary PFAR Number (a): 


Clarification Form Page No. (a): 


doc mo TWR-6069S 


VC*. 


ae~ 







CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) A-7 
AerMflt and Joint Internal Insulation Sample Condition 


Motor No.: 360T021 (STS-45) | Sido: Right (B) 


Assessment Enginaar(«)/ln*p«ctor(a): 


Segment: Forward Center 


Sample Location: Forward Cantor Factory Joint 


Degree Location: 1 24 


A. Gas Paths? 

B. Voids? 

C. Ineulatlon-to-Case Unbonds? 

D. Ply Separations? 

E. Tears? (Including the flap terminus region) 


Comment # 


Notes I Comments 


\Jow 5 MotcD 


Preliminary PFAR(s)? Yes No 

Clarification Form(s)? Yes No 

KCVtSOM 


Preliminary PFAR Number(s): _ 
Clarification Form Page No.(s): 


OOC NO. 

TWR-60695 

| VOL 

9CC 

j Page 

A-22 






~'7A*C&&<>6 CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) A-7 
Aert*g# and Joint Intomal Insulation SampU Condition 




Motor No.: 3WT021 (STS-45) SWa: Right (B) 


A#«a«smant Enginaar(s)/ln*pactor(«): 


Segment: Forward Cantor 


Sampta Location: Forward Cantor Factory Joint 


Dagraa Location: 240 


A. Qaa Path#? 

B. Void#? 

C. Insulatlorvto-Casa Unbond#? 

0. Pty Saparations? 

E. Taar#? (Including tha flap tanminu# raglon) 


Nota* / Common t* 


\/chd3 Aiorei> 


Preliminary PFAR(s)? 


~~ ^riflcatlon Form(s)? 


^ No Preliminary PFAR Number (s): _ 


X No Clarification Form Pago No.(s): 



DOC NO. 

TWR-60695 

VOL 

see 

| PAGE 

A-23 




■77Uo£o£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) A-7 
Acreage and Joint Internal Insulation Sampla Condition 


Motor No.: 360T021 (STS-45) Side: Right (B) 

Data: 

Z.t> Sep 

Aaaassmant Enginaar(s)/lnapactor(a): 



Sag man t: Forward Cantar 

Stmpl« Location: Flop/Flap Bulb Roglon 

Dagraa Location: 0 

Internal limitation Sampla Observation!! 

A. Gas Paths? 

B. Voids? 

C. Insulatlon-to-Casa Unbonds? 

D. Ply Saparations? 

E. Tsars? (Including ths flap tamnlnus region) 

Yos 

No Comment # 

1 / 




y 




s 




Not#* / Comments 


(slO V/0ID3 NlOTt£> 


-seminary PFAR(s)? 


Clarification Form(s)? 


Yaa 


Yas 



Praiiminary PFAR Numbar(s): 

Clarification Form Paga No.(s): 

poc wo TWR-60695 1*°«- 


SEC 


PAGE 


A-24 




corporation 

SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) A-7 
Acrtag* and Joint Intamal Insulation Sannpla Condition 


Motor No.: 360T021 (STS-45) Slda: Right (B) 


Assassmant Enginaar(s)/inspactor(s): “ 


Sagmant: Forward Cantar 


Sample Location: Flap/Flap Bulb Raglon 


Dagraa Location: 120 


A. Gaa Paths? 

B. Voids? 

C. Insulatlon-to-Casa Unbonds? 

D. Ply Separations? 

E. Tears? (Including the flap terminus raglon) 


Notes / Comments 


Comment # 


MO \)0 IDS MOTOfr 


Preliminary PFAR(s)? Ye* 

Clarification Form (*)? Yea 

tEVBJON 



Preliminary PFAR Number (s): _ 
Clarification Form Page No.(s): 


DOC NO 

TUTl-60695 

VOL 

SEC 

| PAGE 

A-25 



corporation 

SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) A-7 
Acreage and Joint Internal Inaulation Sample Condition 


| Motor No.: 360T021 (STS-45) 

Side: Right (B) 

0rt#: ££> Seo _ 

| Assessment Engineer(s)flnspector(s): \>^ v2x«»<*»A<va . 



Segment: Forward Center 

r 



Sample Location: Flap/Flap Bulb Region 

Degree Location: 240 

Internal Inaulation Samola Observations: 

Yes 

Noy Comment # 

A. Gas Paths? 

R VoiHtT 






V 

1 r IniulAtiAiwta-Ciu Un bonds? 


y 

D. Ply Separations? 

E. Tears? (Including the flap I 



y 

erminus region) 






Note* / Comments 


f4D \/01Di MOTE£> 


’’reliminary PFAR(s)? 


Clarification Form(t)? 


Yea 


Yes 



Preliminary PFAR Number(s): 

Clarification Form Page No.(s): 

doc mo TWR-60695 I wo. 


IEVBOS 


SEC 


PAGE 


A-26 





*77lCO&o€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) A-7 
Acreage and Joint Internal Insulation Sample Condition 


Motor No.: 360T021 (STS-45) Side: 


Assessment Engineer (s)/lnspect or (s): 


Segment: CoaTE-g. FogvOAl*. 


Semple Location: ^5 tid, fWv) OV 


Degree Location: ej£) D£<=»* 


Comment # 


A. Gas Paths? — — ^ — 

B. Voids? —y 

C. Insulation-to-Case Unbonds? ^ — 

O. Ply Separations? — — 

E. Tears? (Including the flap terminus region) — 


Notes / Comments 

OA.S p JA t Id .VsuUW acf&Q C. 

^ort'a^ t'ASpe^*^ KSC, /\ to«.s 

re*.©ve.A per AvO Tie. 

be_ e*Ar<v- ,Vso V*^ibA. t \v. fU.'s, rej'o*. . K 

djross - t v s : 


Ozo> 


Miminery PFAR(s)? 


Clarification Form(s)? 


Cl. to') 



C. 120 ) 


C.2IO rW) 

_Y No Preliminary PFAR Number(s): _ 


_ll_ No Clarification Form Page No.(s): 



DOC NO 

TWR-60695 

VOL 

1EVSON 

SEC 

| PAGE 

A-27 
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TWR-OOS95 

Appendix B 

Case, Seals and Joints PFORs 

Final Postflight Hardware Evaluation Report 
360T021 (RSRM-21, STS-45) 

October 1992 

Prepared for: 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GEORGE C. MARSHALL SPACE PLIGHT CENTER 
MARSHALL SPACE FUGHT CENTER. ALABAMA 39812 

Contract No. MASS-38100 

DR No. 4-23 

WBS No. 4C80 1-04-01 

ECS No. SS4784 

corporation 

SPACE OPERATIONS 



P.O. Box 707. Brigham City. Utah 84302-0707 (801) 863-3511 


‘7&C0/so£ CORPORATION 

SPACE OPERATIONS 

CASE, SEALS, AND JOINTS REQUIRED PFOR LIST 


Final 


PFOR # Title 

Side 

Joint or 
Location 

Report Page 
Number 

B-2 

S&A Device (Barrier-Booster and 
Environmental Seal Region) Condition 

Left 

SAA 

B-l 

B-7 

SAA Rdtor Shaft O-ring Condition 
(Detailed) 

Left 

SAA 

B-2 

B-l 

1 eak Check Plug/SII and Port Condition 
(At Removal) 

Left 

SAA 

126* 

B-3 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

SAA 

126" 

B-4 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

SAA 

126* 

B-5 

B-l 

I cak Check Plug/SH and Port Condition 
(At Removal) 

Left 

SAA 

306* 

B-6 

B-4 

Leak Check Plug/SH Condition 
(Detailed) 

Left 

SAA 

306* 

B-7 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

SAA 

306* 

B-8 

B-l 

f i»alr Check Plug/SH and Port Condition 
(At Removal) 

Left 

is* sn 

B-9 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

is* sn 

B-10 

B-6 

.Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

18 * sn 

B-ll 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Left 

198* sn 

B-l 2 

B-4 

Leak Check Plug/SH Condition 
(Detailed) 

Left 

198* sn 

B-13 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

198* sn 

B-14 

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 



DOC NO. 

TWR-60695 

vex 



*c 

1 — 

a-« 



CORPORATION 
SPACE OPERATIONS 

CASE, SEALS, AND JOINTS REQUIRED USX (Cont) 

Final 


PFOR# ms. 

Side 

Joint or 
Location 

Report Page 
Number 

B-3 

Internal Nozzle Joint Condition 

Left 

Nozzle 
Joint #2 

B-l 5 

R-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Left 

Nozzle 
Joint #2 

B-16 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Left 

Nozzle 
Joint #2 

B-l 7 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

Nozzle 
Joint #2 

B-l 8 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

Nozzle 
Joint #2 

B-l 9 

B-3 

Internal Nozzle Joint Condition 

Left 

Nozzle 
Joint #3 

B-20 

B-3 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Left 

Nozzle 
Joint #3 

B-21 

B-l 

I eak Check Plug/SII and Port Condition 
(At Removal) 

Left 

Nozzle 
Joint #3 

B-22 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

Nozzle 
Joint #3 

B-23 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

Nozzle 
Joint #3 

B-24 

B-3 

Internal Nozzle Joint Condition 

Left 

Nozzle 
Joint #4 

B-25 

B-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Left 

Nozzle 
Joint #4 

B-26 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Left 

Nozzle 
Joint #4 

B-21 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

Nozzle 
Joint #4 

B-28 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

Nozzle 
Joint #4 

B-29 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 


ooe NO. TWR-60693 


va 


SPACE OP0WTJONS 


CASE, SEALS, AND JOINTS REQUIRED LIST (Cont) 


PFOR# Tide 

Side 

Joint or 

I /ration 

Final 

Report Page 
Number 

B-3 

Internal Nozzle Joint Condition 

Left 

Nozzle 
Joint #5 

B-30 

B-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Left 

Nozzle 
Joint #5 

B-31 

B-l 

i cak Check Plug/SII and Port Condition 
(At Removal) 

Left 

Nozzle 
Joint #5 

B-32 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

Nozzle 
Joint #5 

B-33 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

Nozzle 
Joint #5 

B-34 

B-8 

Packing With Retainer Condition 
(Detailed) 

Left 

Nozzle 

Fixed Housing 

B-35 

B-9 

Case Factory Joint Condition 

Left 

Forward 

Dome 

B-36 

B-9 

Case Factory Joint Condition 

Left 

Forward 

B-37 

B-9 

Case Factory Joint Condition 

Left 

Forward 

Center 

B-38 

B-9 

Case Factory Joint Condition 

Left 

Aft 

Center 

B-39 

B-9 

Case Factory Joint Condition 

Left 

ET Attach/ 
Softener 

B-40 

B-9 

Case Factory Joint Condition 

Left 

Stiffener/ 

Stiffener 

B-41 

B-9 

Case Factory Joint Condition 

Left 

Aft 

Dome 

B-42 


(Note: Clarification forms will be inserted after the required PFO R in th e Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 


OOCHO. TWR-6Q69S jvg. 



CORPORATION 
SPACE OPERATIONS 

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont) 

Final 


PFOR# TH1« 

Side 

Joint or 
Location 

Report Page 
Number 

B-2 

S&A Device (Barrier-Booster and 
Environmental Seal Region) Condition 

Right 

S&A 

B-43 

B-7 

S&A Rotor Shaft O-ring Condition 
(Detailed) 

Right 

S&A 

B-44 

B-l 

Leak Check Plug/SH and Port Condition 
(At Removal) 

Right 

S&A 

126* 

B-45 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Right 

S&A 

126* 

B-46 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Right 

S&A 

126* 

B-47 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

S&A 

306* 

B-48 

B-4 

Leak Check Plug/SH Condition 
(Detailed) 

Right 

S&A 

306* 

B-49 

B-6 

Small Diameter (Leak Check Plug/SH) 
O-ring Condition (Detailed) 

Right 

S&A 

306* 

B-50 

B-l 

Leak Check Plug/SH and Port Condition 
(At Removal) 

Right 

18* SH 

B-51 

B-4 

Leak Check Plug/SH Condition 
(Detailed) 

Right 

18* SH 

B-52 

B-6 

Small Diameter (Leak Check Plug/SH) 
O-ring Condition (Detailed) 

Right 

5 

• 

00 

w-4 

B-53 

B-l 

Leak Check Plug/SH and Port Condition 
(At Removal) 

Right 

198* SH 

B-54 

B-4 

Leak Check Plug/SH Condition 
(Detailed) 

Right 

198* SH 

B-55 

B-6 

Small Diameter (Leak Check Plug/SH) 

Right 

198* SH 

B-56 


O-ring Condition (Detailed) 

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 

OOCNO. TWR-60693 |vol 



CORPORATION 

*EFAT10NS 


^ CASE, SEALS, AND JOINTS REQUIRED LIST (Cont) 




Joint or 

Final 

Report Page 

al 

Page 

Tide 

Side 

I -ncarion 

Number 

ber 

Internal Nozzle Joint Condition 

Right 

Nozzle 
Joint #2 

B-57 

72 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Right 

Nozzle 
Joint /2 

B-58 

73 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

Nozzle 
Joint #2 

B-59 

74 

Leak Check Plug/SII Condidon 
(Detailed) 

Right 

Nozzle 
Joint #2 

B-60 

75 

Small Diameter (Leak Check Plug/SII) 
O-ring Condidon (Detailed) 

Right 

Nozzle 
Joint f2 

B-61 

76 

Internal Nozzle Joint Condidon 

Right 

Node 
Joint #3 

B-62 

77 

I e Diameter (Joint) O-ring Condition 
(iw iled) 

Right 

Node 
Joint #3 

B-63 

78 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

Node 
Joint #3 

B-64 

79 

Leak Check Plug/SII Condidon 
(Detailed) 

Right 

Node 
Joint /3 

B-65 

50 

51 

Small Diameter (Leak Check Plug/SII) 
O-ring Condidon (Detailed) 

Right 

Node 
Joint #3 

B-66 

Internal Nozzle Joint Condidon 

Right 

Node 
Joint /4 

B-67 

S2 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Right 

Node 
Joint #4 

B-68 

S3 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

Node 
Joint #4 

B-69 

S4 

Leak Check Plug/SII Condidon 
(Detailed) 

Right 

Node 
Joint #4 

B-70 

■L The 
1 page 

Small Diameter (Leak Check Plug/SII) 
O-ring Condidon (Detailed) 

Right 

Node 
Joint #4 

B-71 


la fr — ition forms will be inserted after the required PTO Rinth c Final Report The 
km form page number will be the same as the required PFOR Final Report page 
appended by a sequential alphabetic extension.) 


OOCNO. 


TWR-4069S | vol 

I— B-v 



77t£o£o€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-2 


1 Motor No.: 360T021 (STS-43) 

SMo: Loft (A) 


Assossmont Enginoor(s)/In#poctor(a):p fllbr^kh. L. Mo/'fj>kUv. S. > Mif ^ 


Barriar-Boost ar Boro and Rotof Ob—TVttoMI 

A. Hoot Affoctod or Ergdod O-ring (In Groovo)? 

B. Soot To or Past O-ringa? 

C. Hoot Affoctod Motal? 

0. 0*ring Dsmago (In Groovo)? 

E. Motal Damago? 

P. Excossivo or No Graaso? 

G. Corrosion? 

H. POroign Matorial? 

1. Toflon Rotainor Damago? 

Environmont al Saal Raotan Obsoivattoni: 

j. Environmontal O-ring Aasombly Oamoga (VI si bio 
Without Magnification)? 

K. POroign Matorial? 


Yoa 


No 


Commtnt # 




jZ 

z' 


JZ 


jZ 


2 

33JSL 




z 


£. 




lotos / Commonta 

l) So of ufH> the. priory s Cal /i of p*sh 

rt>lo<r tprresiRR OR i-hs enbre. $.ur£t 

'pko-h*sOZ8W-*S~lo)- ?fhL ^^^■ cireM ^reit6£. 

AUftfn'al bn He $c£*n<4<7 $CaU, apf€*c to be copper <n<* 

St»(tk b^i-fc. . ^pkofo ' 7) fPM UM 

V] k Ncft/'ul I* the. ulUje tAvity reyo*, • (pkoi **s iWLf-ff-l) 
(ftofo itr 6 ,2 J730 - 2 f -j) 


’Oiiminary PFAR(s)? 




No Profiminary PPAR Numbor(s): H£tdlLLi II 


Clarification Form(s)? 


Yoa 




No 


Clarification Form Pago No.(s): 


ooc **> TWR-60695 vot 

sac |~« g., 






'77v40&o€ corporation 

SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) 8-7 
SAA Rotor Shaft O-ring Condition (Ootailod) 


Motor No.: 360T011 (STS-45) 1 Skfa: Loft (A) 


Poto: [S Ap/s't 111 


twwrunt Enginaar(s)/lnspactor(s): p.AfrfylJj L.fUlLtlml t* , if-Sf/h. 


Location: 


SAA Dovico Barriar-Booatar Rotor Shaft 


Forward PrimaiV Offnfl Q hlfYlttami 

A. Moot Affactad or Erodad O-ring? 

B. O-ring Dafacts/Oamaga? 

Aft Primary Q^jpg Obaarvations: 

C. Haat Affactad or Erodad O-ring? 

D. O-ring Dafacts/Oamaga? 

Forward Saeondarv O-rtno ObsSfYltionil 

E. Haat Affactad or Erodad O-ring? 

F. O-ring Dafacts/Oamaga? 

> ggfianrfagr O-Hng ObsarvittaMI 
O. Haat Affactad or Erodad O-ring? 
H. O-ring Dafacts/Oamaga? 

Notas / Comments 


Yas 


£ 


Commant # 


& 


-eiiminary PFAR(s)? Yas jZ*> Praflminary PFAR Numbar(s): 

Clarification Form(s)? Yas L/Ho Clarification Form Paga No. ( s): 


OOC MO. 


TWR -60695 


vo. 


B-: 




77UoXx*t CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII end Port Condition (At Removal) 


Motor No.: 360T021 (STS-4S) | Side: Left (A) JJ 

Assessment Engineer (s) /Inspector (s): pd /for.* 4 /t/t L- 1^4 L- LaaIC-I, i 


Location: 126-Oegree Barrier-Booster Bore 




A. Sooted Metal Surfaces? 

B. Soot To or Pest O-ring? 

C. Foreign Material? 

0. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 
P. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

1. Thread Oemage (Visible at Removal)? 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease;? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes I Comments 


eliminary PfAfl(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): . 


No Clarification Form Page No (s): 


doc no TWR-6CK95 l 


KVBRM 


CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 
L ea fc Check Plug/SII Condition (Detailed) 


Motor No.: 360T021 (STS-45) Side: Uft (A) 


Assessment Engineer(s)/lnspector(s): p A(b/\akJ~. L tfUt. 


w 

Location: 128-Degree Barrier-8ooster Bora 


iBBfc HUB Observatiohs: Yw 

A. Foreign Material Between the O-ring and Plug? 

B. Haat Affect ad Matal? 

C. Saal Surface/Thread Damage? 



Ho Comment # 

S' 


Note* / Comments 


iiminary PFAR(>)? 


Preliminary PFAR Number (s): . 


Clarification Form(s)? 


Clarification Form Page No.(s): 


ooc mo TWR-6069* vet 


CORPORATION 
SPACE OPERATIONS 

POSTFUGHT OBSERVATION RECORO (PFOR) B-6 
Small Diameter (Laak Check Plug/SII) O-ring Condition (Datailad) 


Motor No.: 360T021 (STS-45) Side: Laft (A) | Data: jS Aon' I 


Assessment Engineer(s) /Inspector (s):^? A (iy) 


Location: 126-Oegree Barrier-Booster Bora 


Saeondaiv O -Hna Observations: 

A. Haat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 


Notes / Comments 


Comment # 


Kminary PFAA(s)? 


Clarification Form (a)? 


No Preliminary PFAR Number(s): . 


No Clarification Form ?age No. (s): 


ooc no. TWT-60695 vc*. 




CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Luk Check Plug/SII end Port Condition (At Removal) 


Motor No.: 360T021 (STS-45) | Side: Left (A) 


Assessment Engineer (s)/lnspector(s): ^ /^/ b/'i* L 7^. 


Location: 306-Degree Barrier-Booster Flange 


A. Sooted Metal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Haat Affected or Eroded O-ring (in Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


CL 


Comment # 







J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 



liminary PFAR(s)? 


Verification Form(s)? 


Preliminary PFAR Number (s): _ 


Clarification Form Page No.(s): 



OOC mo. 

TWR-60695 

vrx 

tsvnoN 

see 

| P+OE 

B-6 






77ic0&0€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 



‘77cco/5o€ corporation 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-ring Condition (Datailad) 


Motor No.: 380T021 (STS-45) Sida: Laft (A) 


Assessment Engineer (s) /Inspector (s): ^ A-h L/ 


Location: 306-0 agree Barrier-Booster Ftanga 


Secondary O-rino Observations: 

A. Haat Affactad or Erodad O-ring? 

B. O-ring Defects/Oamage? 


Notaa / Commants 


Comment # 


•iiminary PFAR(s)? 


Clarification Form(s>? 


No Preliminary PFAR Number (j): 


No Clarification Form Page No. (a): 


COC MO. 

TWR-60695 

VOC 

see 

| PAGE 

B-8 



77ico/u>€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Lwk Chtek Plug/SII and Port Condition (At Removal) 

Motor No.: 360T021 (STS-45) [ Sida: Laft (A) | Da ta; /fT A^tf Hi 2- 

Assessment Engineer (s) /Inspector (s): /? Z. . /tf. Luetic 

Location: 18-Oagraa Sll 

Stt Observations: 

A. Sootad Matal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Sll? 

H. Corrosion? 

L Thread Damage (Visible st Removal)? 

Sll Port Observational 

J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Leak Check Through Hole? 


Notes / Comments 


[ eiiminary PFAR(s)? Yea ^ No Preliminary PFAR Number(s): 

Clarification Form(s)? Yea / No Clarification Form Page No. (s): 


Yea 


No 


Comment # 














OOC NO. 
SEC 


TWR-6069S va 
“ j PAG * B-9 


tcvGiON 



CORPORATION 
SPACE OPERATIONS 

POSTFUGHT OBSERVATION RECORD (PFOR) 
Leak Check Plug/SII Condition (Detailed) 


Motor No.: 360T021 (STS-45) Side Left (A) 


Assessment Engineer (s) /Inspector (s): Albfi 4 Itt? L> /Hq£- 



Location: 18-0ogra« Sll 

r 



STI Observations: 

Yee 

No 

Comment # 

A. Foreign Material Between the O-ring and Sll? 

B. Heat Affected Metal? 


y 

— r- 


C. Seal Surface/Thread Damage? 


✓ 



Notes / Comments 


lUminary PFAR(s)? 


Clarification Form(s)? 


^ No Preliminary PFAR Number(s): _ 


No Clarification Form Page No. (s): 


doc mo TWR-bUbV5 I vol 


uvnoN 


CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-6 
Small Olamatar (Laak Chack Plug/SII) O-ring Condition (Datailad) 


Motor No.: 36OT021 (STS-4S) | Slda: Laft (A) 


Assessment Enginaar(s)/lnspactor(s): p A/bfit/r/'. I- $*£^^4 a ft 


Location: 18*Oagraa Sll 


A. Hast Affect ad or Eroded O-cing? 

B. O-ring Defects/Damage? 


C. Haat Affected or Eroded O-ring? 

D. O-ring Dafacts/Damaga? 


Notas / Comments 


sliminary PFAR(s)? 


w*arif»cation FOrm(s)? 



Preliminary PPAR Number(s): 


Ctarification Form Page No.(s): 


doc mo TWTl-60695 * | va 


*77vcc>&&€ corporation 
SPACE OPERATIONS 


Motor No.: 360T021 (STS -45) 


AsiMtmtnt Englneer(s)/lnspector(s): 0 


Location: 198-Oegree Sll 


Stl OhMOfflHoni: » 

A. Sootod Metal Surfaces? 

B. Soot To or Past O-rinQ? 

C. Foreign Material? 

0. Owing Damage (In Groove)? 

E. Heat Affected or Eroded Owing (In Groove)? 

F. Excessive or No Grease on Owing? 

G. Excessive Grease on Sll? 

H. Corrosion? 

L Thread Damage (Visible at Removal)? 




J. Sooted Metal Surfaces? 

_ K. Foreign Material? 

L Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Leak Cheek Through Hole? 


Notes / Comments 


POSTFUGHT OBSERVATION RECORD (PFOR) 8-1 
Leak Check Plug/SU and Port Condition (At Removal) 


Side: Left (A) 


slim inary PFAR(s)? 


clarification Form(s)? 


Yes [S ' io 


Preliminary PFAR Number(s): _ 


aerification Form Page No. (i): 



DOC MO 

TWR-60695 

voc 

see 

| P*G* 

B-12 




77icO&C>€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) 
L— k Check Plug/Sll Condition (DoUilod) 


Motor No.: 360T021 (STS-4S) 


Assessment Engineer(s) /Inspector (a): 


Location: IM-Oegree Sll 


A. Foroign Material Betw —n tho O-rlng and Sll? 

B. Haat Affected Metal? 

C. Seel Surface/Thread Damage? 


Note* / Comments 



No . Comment # 

tr 


l )' JkrtAcf 2. 'Hvrea^S, 


w » I I 


Au.*tb£r- * J ^ ^ 



purification Form(e)? Yea 



Clarification Form Page No. (a): 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-6 





//vco/x>€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-J 
Internal Nozzle Joint Condition 


Motor No.: 360T021 (STS-45) SWe: Loft (A) 


Assessment Engineer(«)/1nspector(s): ~ 


Joint: Nooo lniet-to-FI«x Bearing-to-Covrf (Jotn^lZ) 




C.iAWk'Ar. L.M 


A. Soot To or Post O-rings? 

B. Hoot Affoctod Motal? 

C. Foroign Matorfsi? 

D. RTV in Contact With or Past the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Hoot Affoctod or Eroded O-rings (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 




Notes / Comments 

o 

inkc * 


+o p^ifAAry Q- f > vs ^ lool+ 

W.V\ OWcu.W\5e.Cer % C€.. 


-to rr*.<W~ CorroVoA >a.«t ^'PS ^ ^ 

W^.Ulr A-ty, ^ 

p 

*3. O-f'^ Oow^teWf ^ r 

Qroc-Je 0-+ A>Sa.*6e«'W'/- 


Preliminary PFAR(s)? Yes X No Preliminary PFAR Number (j): 


Clarification Form(s)? Yes No Clarification Form Pago No.(s): 


OOC MO. 

TWR-6^^95 

VOL 

see 

| PAGC 

B-15 







CORPORATION 
SPACE OPERATIONS 


Mom lnlet~to*Flex Beerlng-to-Cowl Joint (Joint #2) Clarification Form 


Motor No.: 360T021 (STS-45) Sida: WLaft (A) □ Right (B) Data: ^ APfU 9^- 


Assessment Engineer(s)/lnspector(s): "T Kcrnddh iddjfor. L./facUUjJt 


u 

Sketch Obaarvatlona Below (include locations and sizes of sketched feeturee): * 

•'T^.ca-1 Scr<^ cna<V.S t>n XnVeV 

• Co<r«^)»or\ on V>Ga.c.n<a t ~" r % 

X.D. .vsUcSaCfi 5 S<zr ^ K ° U * 


Nose 

Inlet 

Housii 


ng-^ 


Glass ' 

Cloth 

Phenolic- 

Nose 

Inlet 

Assembly 


1A0 KAeVo-i 



Carbon Cloth 
■Phenolic 


(?) 5ooV Vo O-ovN^ b«WO c-cr\ bol-V 

Ho Ves O.c0U.rN<i C«<‘Cu.«Aft‘C'eAC.€ . 

ft) Lu^t "+o - rA£iit^rv\ QjOCCO*>tOt\ Q.rvJ 

UUrmxHdrdlY, £oA\ C^Co^^TCAC* • 


Corresponding Comment Numbtr(s): ^ 1 \ 


ooc no. TWR-60695 |vol 
lee j pacsc ~ 

I -rvs-a 


kjcvbion 







CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-5 
Large Diamatar (Joint) O-ring Condition (Datailad) 



*''eBminary PFAR(a)? 


Clarification Form (a)? 


_ Yea No Preliminary PFAR Numbar(a): _ 


Yea Y No Clarification Form Page No. (a): 


DOC NO. 

TWR-60695 

VOL 

sec 

| PAGE 

B-16 




CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORO (PFOR) B-1 
LMk Check Plug/SII and Port Condition (At Removal) 


No.: 360T021 (STS-45) 

Side: Left (A) 

Date: % 

B££j 1 


Assessment Engineer(s)/tnspector(s): I . ^> rrv '« 


Location: Noto Iniet-to-Flex Swrln^toCowl (Joint #2) 


A. Sootod Metal Surfaces? 

B. Soot To or Put O-ring? 

C. Foreign Material? 

0. O-ring Damage (In Groove)? 

6. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

1. Thread Damage (Visible at Removal)? 


Comment # 


J. Sooted Metal Surfaces? 

1C Foreign Material? 

L Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


■OSes / Comments 

Hffre : Leak <2*>**- TVt • 

Tireakio^ t o r^u-C. 

Rov\rv*r\Q 




351 iV-lb 

4 


PFAR(s)? 


Form(s)? 


. No Preliminary PFAR Number(s): 


No Clarification Form Page No.(s): 


oocno. TWR-60695 |vol 
** I*** B-17 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 
LMk Check Plug/SII Condition (Detailed) 


Motor No.: 36OT021 (STS-45) Side: Left (A) 

<8 'fc'OrW 

■ -32 

Assessment Eng ineer(s) /Inspect or (s): “X". V-*cc\QCLr\ , 

1 

M.. Lv/Orit 


1 Location: Nom InloMo-fkK Boartna-to-Cowt (Joint #2) 1 

Leak Check Ptuo Obsorvatftmai 

A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C Seal Surface/Thread Damage? 

Yaa No 

K 

Comment # 

X 


X 





Notea / Comments 


eiiminary PFAR(s)? Yea X No PreHminary PFAR Number(s): _ 

jtarifieation Form(s)? Yea X No a e rification Form Page No. (a): 


ooc no. TWR-6069S vol 
(J-l ** | PAae B-18 




CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-« 

Small Diamatar (Laak Choc*. Plug/SII) 0~ring Condition (Datailad) 



'^ 4 itRcatton Fomt(s)? Yaa X No Clarification Form Pago No. (*): 



DOC NO. 

TWR-60695 

VOL 

KCVtSaON 

tfC 

| PAGE 

B-19 



CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


Motor No.: 360T021 (STS-45) 

Side: Left (A) 

Afir\ V 9 Z 

Aetoeemont Englnw(t)/lnspactor(t):-f, ^<yiOa IV L C- ker ^ L • I 

7 ' 

Joint: Nose Inlet-to-Throet (Joint #3) 

' 1 


Interne! Norris Joint O bservations: 

A. Soot To or Peet O-rings? 

8. Heat Affected Metal? 

C. Foreign Material? 

D. RTV in Contact With or Paat the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Heat Affected or Eroded O-ringt (In Groove)? 

G. Exceeeive or No Greaee? 

H. Corroeion? 

I. Metal Damage? 

Notes / Comments 
Special Issue 3. 2.3. 2 

Issue Concerns deC-ofS ori '^ Vv ‘ e . °"\ r, p3 /** 

Sea.1 S aAce On 'h.c W+ W>**s.ng- No ^ 

on Seo.lm^ Su< 

Co-n.n«n-K */ - *A , C.UvoCc«.t»o*N B-2 oA. 


Yea 

No 

Comment # 

y 

jy 



*4 

X 

X 


X 

*i 

x 


P In 



* 2) 


liminary PFAR(s)? 
Clarification Form(s)? 




Preliminary PFAR Number(s): 

Clarification Form Page No.(s): ~2^oA 


DOC NO. 


TWR-60695 


VCX 


PAM 


B-20 





'77ioo/u>€ CORPORATION 
SPACE OPERATIONS 


Nos* Inlet-to-Throat Joint (Joint #3) Clarification Form 


Motor No.: 360T021 (STS-4S) [ Sid*: tgfLaft (A) □ Right (B) 

Assessment Engineer (s) /Inspector (a): f L. wain* C. lAMla 

Sk*tch Obs*rvations B*low (indud* location* and sizes of tkatchad faatura*). 


v L . AA*lc Ca-tA-U 


jJTj b«loMi dJ » < Li+4. CJI 

RT\} OS Sh<M> r\ afwjjpd 
^Cepr ^ 3c.* ,|S<« ^aSC.* 

UVv«c« RvV reced^Srxl^ 0""^ 


+o. u)/l 0.^? 

MimiwUih Or - 


Qf UTn-e 


Nosa Inlat Assembt 


<sKfr 


Carbon Cloth 
Phenolic 


[Glass Cloth Phanolic 


Nosa Inlat 
Housings 


Mo Stc«>aiv)e v 


Throat Assembly 


c 


Carbon Cloth 
Phanolic 


' — Throat 
Housing 

Glass Cloth Phenolic 


cAC-a^'Nl * v 


^ (Co ^ ^ 

^ LiOftt CDrrV&lOift, G.V lvv ‘ € ' V ^ f ^ ^ ft r-* v< 

1. <\ ~ £? .^AA/v VSO C.O<TOt»lO<N ° N/CoM* <AT^ 

^ ar ^ dAcjs ;<u XSSu< - 


Corresponding Comment Numbar(s): ^ 


ooc no. TWR-60695 |*o>. 

SEC IftM* 

I 5- 2^A 



CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-5 


Large Diameter (Joint) O-ring Condition (Detailed) 


Motor No.: 360T021 (STS-45) [ Side: Left (A) 


Assessment Engineer (s) /Inspector (s): ~~)7K<g<Y'\<?ar\. I-* UJi/fas.^- M&C 


Joint: Nose Inlet-to-Throat (Joint #3) 


A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 


A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 




Preliminary PFAR(s)? Yes X No Preliminary PFAR Number (s):_ 

*4ariflcation Form(s)? Yes £_ No Clarification Form Page No. (s): 


IZVBON 


ooc no. TWR-6069 S | vex 

* | PACt B-21 






SPACE OPERATIONS 


CORPORATION 


Motor No.: 360T021 (STS-45) 


Assessment Engineer(s)/tnspoctor(s): “f 


Location: Nose Inlet-to-Throat (Joint #3) 


A. Sooted Metal Surfaces? 

B. Soot To or Past O-rlng? 

C. Foreign Material? 

D. 0*ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 


Side: Left (A) 



Comment # 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes / Comments 

LecX CM<* ^ . 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): , 


No Clarification Form Page No.(s): 


doc no TWR-60695 |vrx 
« I"** B-22 







CORPORATION 
SPACE OPERATJONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 
Leak Chock Plug/SII Condition (Detailed) 


Side: Left (A) 

Date: 9 




Assessment Enginaar(a)/lnspactor($): -p. <£<-<• \ 


Location: Nosa Inlat-to-Throat (Joint #3) 


A. Foreign Material Between the O-rlng and Plug? 

B. Heat Affected Metal? 

C. Seal SurfacerThraad Oamaga? 


Notes / Comments 


L.lO*lk*S, (..Mac 


Comment # 


i t | ScroeVC-k PvjlvnvnwkO cliOA Otvocll^ 00 loodOrA Sv 
oC pi as. head . ScrafcA Q.ou.l<l b< -C«H- 
i?roL5s l*V\ 5 -kxJc 'kst . Scfo+cJi «'s 

0,7.00 mck *ir\ lergt* J 5+***^* 

0.070 .^ck radially Rom ^>\va* 

a*^ ^oes io ou>sicU. edk^.. 6ae 4SC- o7) 


i£ 


o. 07b' 


sar 


Preliminary PFAR(s)? 2S Y« 


".erification Form(s)^ Yi 


No Preliminary PFAR Number(s): . 45C 


. No Clarification Form Page No.(s): 


DOC NO. 

TWR-60695 

VO K 

SEC 

| PACK 

B-23 



//IC0&&& CORPORATION. 

SPACE OPERATIONS 

POSTFUGHT OBSERVATION RECORD (PFOR) B-« 



Small Diameter (Leak Chock Plug/SII) O-ring Condition (Datailad) 


.verification Focm(t)? 


BEVT90N 


Ym X No Clarification Form Pago No.(s): 


DOC NO. 

TWR-60695 

VOL 

3CC 

j PAGE 

B-24 






CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


Motor No.: 360T021 (STS-45) Side: Loft (A) 


Assessment Englneer(s)/lnspector(s): 


Joint: Throat-to-Forward Exit Cono (Joint #4) 


A. Soot To or Foot O-rings? 

B. Hoot Affoctod Motoi? 

C. Foreign Metorial? 

D. RTV in Contact With or Post the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Hoot Affoctod or Eroded O-ring* (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 


Date: y/7/?* 


Comment # 




Notes / Comments 

Special Issue 3.2.3.2 - , * j S' J./ 

- I. RTS f. AC O-r, —r**'**' 

^rt.r-w.s: 

r~/i V .Sc* ./ /A //-/ */ M—J 

t/S* W7.S- Ur} JW -# \ ***'- AC- *r 

fit" /—TZ—Z 1 /u*r ) 

Ht~, — ■„ .. /a a ~7 / ?' / 

t-i S v- 3 ,.r* StnS *-*• —**-'•* '"A* - 

. ( vrc-*t) 

5r<^/ l*A**m- MflmuKt rr/#y^^ *'*/ c***' 

CrnJrf Am j£/4A- iSi/A + S 71tm sc*%n*A -'e* e/ • r«*/ fv/W. 


its** 0 Ti' fit'"’/ f ygmt,. / -V. ^ 7 '■-*> ***** r ^ A 

** — ^ ** / * Aa li* S'** /* ( *tj A4t A /.j a 


'-reikninary PFAR(s)? 


clarification Form(s)? 


. No Preliminary PFAR Number(s): V££-f3_ 


. No Clarification Form Page No.(s): P '*5 


OOC NO. 

TVR-40695 

VOL 

SEC 

j PAG* 

B-25 




CORPORATION 
SPACE OPERATIONS 


Throat-to-Forward Exit Cone Joint (Joint #4) Clarification Form 


Side: 

m 

Left (A) 

B 

Right (B) 


Assessment Englneer(s)/lnspector(t.): 


Sketch Observation! Below (include locations and sizes of sketched features): 


Throat Assembly 


Carbon Cloth 
Phenolic 


Qian Cloth Phenolic 


Throat 

Housing 



•* 

JT firm*/' 


Forward Exit 
Cone Assembly 


Cartoon doth 
Phenolic 


Glass Cloth 
Phenolic 


/-N Forward Exit 
I* M Cone Housing 




Corresponding Comment Number(s): 


ooc mo. TWR— 60695 |vol 

sec 1 


A 


tzvtsaoN 







/si£&Au>€ corporation 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-5 
Large Diameter (Joint) O-ring Condition (Dotallod) 


Motor No.: 360T021 (STS-45) Sida: Left (A) 


Data: 


V/?A* 


Aasoesment Enginaar(a)/inapactor(«): . Aw. 


Joint: Throat-to-Forwrard Exit Cona (Joint #4) 


Primary O-r lna Observations: 

A. Haat Affaetad or Eroded O-ring? 

B. O-ring Damage/Defects? 


Yea 


No 

* 


Comment # 


Secondary O-rino Ob servations: 

A. Haat Affected or Eroded O-ring? 
8. O-ring Damage/Defects? 


j/ 




Note* / Comments 


Preliminary PFAR(«)? Yea No Preliminary PFAR Number (*): _ 

verification Form(e)? Yea ^ No Clarification Form Page No. (s): 


ooc ho. TWR-60693 jv<x 
« l PAfi£ B-26 



'7A*CO&o€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Leak Chock Plug/SII and Port Condition (At Removal) 


Motor No.: 380T021 (STS-45) 


Sido: Loft (A) 


Assessment Engineer (»)/lnapector(»): 


Location: Throat-to-Forward Exit Cono (Joint #4) 


l mmk fljgfifc Plug Observational 

A. Sootod Motai Surface*? 

B. Soot To or Pa*t O-ring? 

C. Foreign Material? 

D. O-Hng Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 


H. Corrosion? 


I. Thread Damage (Visible at Removal)? 




Yes 


No 

-f- 












Comment # 


MB Check Port Observations: 

J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Motes / Comments 

‘ /V *• 


s 

~7~ 

~7^~ 




r ^afiminary PFAR(s)? Ye* 

verification Form(s)? Ye* 




Preliminary PFAR Number (s): 


Clarification Form Page No.(s): 


OOC NO. 


TWR-60695 
r 


VOL 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 


Lack Chock Plug/SII Condition (Dotailod) 

1 Motor No.: 360T021 (STS-45) Sldo: Loft (A) 

Date: 


Aaaoaamont Englnoor(*)/ln*poctor(a): 

Location: Throat-to-Forw*rd Exit Cono (Joint #4) 

Leak Chock Ptuo Obaervatlbnai 

A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 

Yea 

No Comment # 








Not** / Comment* 

Br**Jh fvrjmg 

/* 7 ~ : /¥«& 


' >efimirtary PFAR(t)? Ye* ^ No Preliminary PFAR Numbf (•): 

clarification Form(*)7 Yea No Clarification Form Pago No.(a): 


DOC MO. 


TWR-60695 


VOL 


B-28 





*77ic0Xu>€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-« 

Small Diamatar (Laak Check Plug/SII) O-ring Condition (Datailad) 


Motor No.: 360T021 (STS-45) Sida: Laft (A) 


Assessment Englneer(s)/lnspector(s): . 


Location: Throat-to-Forward Exit Cona (Joint #4) 


A. Haat Affactad or Eroded O-ring? 

B. O-ring Defects/Oamage? 


Note* / Comment* 


Preliminary PFAR(a)? 


Clarification Form(*)7 



Preliminary PFAfl Number(s): 


Clarification Form Page No. (a): 


ooc no. TWR-60695 vcc 



7Xio/x>£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


Motor No.: 360T021 (STS-43) Sldo: Left (A) 


Assessment Englneer(s)/tnspector(s): 


Joint: Aft End Rlng-to-Flxed Housing (Joint #5) 


A. Soot To or Put O-rings? 

B. Host Affoctod Motel? 

C. Forolgn Matortel? 

D. RTV In Contact With or Past tho Primary O-ring? 

E. O-rlng Damage (In Groove)? 

F. Hut Affected or Eroded O-ringa (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 


Notes / Comments 



Comment # 




Special Issue 3.2.3. 1 

/. -/ 3S* jPTif) l*Cm» /If 

(jr™ *0,s*L r> ) fZEE^Xl: * ax' 

~ +I*y4rft yM+f &// 6*fi**rm /v 

3/fUm/ x4/ 4/£v»U XCfc/ «/" ^ mssfrn^i 

7^-rt, / hjif em+r+S*— /4 •• 4/^ 

SsrAtn fi// ti+€rnm/*P*m*+ A* 

3. J%T(/ /4 a #v /»</ •/ jwrf* //l' ^tf/ *f 

fu/ /Affrlm*p, 0‘f~£ _ 

V. TA< /^/ J ^// -*-e -/ />^ /<r 

Sf r*.*/ /*-* Z3.£/ ^ 7%- ^ /A* /itff 




er* 


atief /»#/ /t /4 / rm*^A 

If JAL/fff t/.s..//y . ( 7X* AM •«*« 

• /**]/)• 


'Mfiminary PFAft(s)? 


verifi ca tion Form(s)? 


No Preliminary PFAR Number(s): _f'££^£J 


No aerification Form Page No.(s): 


ooc*o. 

TWR-60695 

VOL 

sec 

|PME 

B-30 




CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T021 (STS-45) 


AtMttmtnt Englnoor(s)/lnspoctor(s): 


Joint: Aft End Ring-to-Fbcod Housing (Joint »5) 


A. Host Aftoctod or Erodod O-ring? 

B. O-ring Domago/Dofocts? 


A. Host Affoctod or Erodod O-ring? 

B. O-ring Domago/Dofocts? 


POSTFUGHT OBSERVATION RECORD (PFOR) B-5 
Largo Olamotor (Joint) O-ring Condition (Dotailod) 


Sido: Loft (A) 




Preliminary PFAR(t)? 

Yaa 

/ No 

^iarffication Form(s)? 

YOS 

No 


Proliminary PFAR Numbor(s): 
Clarification Form Pago No.(s): 



tevwoN 


SEC 



‘7&CO&&4 CORPORATION 
SPACE OPERATIONS 


Motor No.: 380T021 (STS-45) 


Amttffltnl Engineer (s) /Inspector (s): 


location: Aft End RJng-to-Fbted Housing (Joint #S) 


A. Sootod Metal Surf sc«« ? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

0. O-ring Damage (In Groove)? 

E. Hoot Affoctod or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

1. Thread Damage (Visible at Removal)? 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Pfug/SII and Port Condition (At Removal) 


Side: Left (A) 


Comment # 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

0- Heat Affected Metal? 

W. Obstructed Through Hole? 


/ Comments 

z?.S 

R /« 7 »/ .* /p , i -/is 


^Mlminary PFAR(s)? 


verification Form(s)? 


No Pr«fimin*iy PFAR Number(s): 


... No Clarification Form Page No. (s): 



OOC NO. 

TWR-60693 

VOC 


sec 

| PAGE 

B-32 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 
LMk Check Plug/SII Condition (Detailed) 


1 Motor No.: 360T021 (STS-45) Side: Left (A) 

!>•*•: 9/7 At 

Assessment Englneer(s)/lnspector(s): >$£/- 

Location: Aft End Ring-to-Fbead Housing (Joint #5) 

Laak Check Ptuo ObSQfVktlSMl 

A. Foraign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C. Seal Surfaca/Thraad Damage? 

Yea No Comment # 

y 

s 



Not*« / Comment* 


Veiiminary PFAR(a)? Yes l/' No PreBminaiy PFAR Number (s): 

clarification Form(s)? Yes ^ No Cl a rificatio n Form Paga No.(«): 

i 


ooc no. TWR-60695 |vo«. 

** | P ** B-33 




corporation 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-« 

Smalt Diamatar (Laak Chack Plug/SII) O-ring Condition (Dataitad) 


Asaassmant Englnaar(s)/tnspactor(s): 

Location: Aft End Rlng-to-Fhtad Housing (Joint #5) 

Sacondaiv O-rlno Obaarvationa: 

A. Haat Affactad or Erodad O-ring? 

B. O-ring Dafacts/Oamaga? 

Yaa 

No 

Commant # 








Motor No.: 360T021 (STS-45) 


Sida: Laft (A) 


Notaa / Commants 


Ominary PFAR(s)? Yaa ^ No PraOminaiy PFAR Numbar(a): _ 

Clarification Form(a)? Yaa ^ No Clarification Form Paga No. (t): 


• 

doc no. TWR-60695 

| VOL 

■ZVfSJON 

xc |«m» 

B-34 





77i*CO&C>€ CORPORATION 

space operations 


POSTFUGKT OBSERVATION RECORD (PFOR) B-B 



doc no. 


TWR-60695 |vo. 
1**- B-35 





SP*Ce OPEFM7KM5 


POSTPUGHT OBSERVATION RECORD (PPOR) B-» 

Cbm Fact ory Joint Condition 

Motor No.: 360T021 (STS-4S) 1 W I °*** : 

As se s s m ent E ng ln a s r (s) /inspector (e): £/< >c mv 

Factory Joi nt F o r wa r d Porno 

Qbm Factory Joint OboorvUong. 

A. Hoot Affected or Eroded Jo In* O-rlng? 

B. Heavy Corroolon In Joint? 

C. Iloovy Corrosion In Look Chock Port? 

Note: Hoovy corrosion to dsfinod M corrosion thst caus es pitting. It moy bo nocossory to remove 

corrosion to dstormlno If pitting has occurred; h owever, core should bo taken not to damage the 
hardware. A doth dampened wtth solvent or green Scctch-Brtte* pods may bo used to remove 
the corrosion. Corrosion removal to to bo done in • circum f erential dhecdon only. 


Notes / Comme n t s 

/VwE 




Pnelmjnory PFAR(e)? 


Y< 


P red mi nory PFAR Humberts): 


corporation 

SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-9 
Cut Factory Joint Condition 


Motor No.: 360T021 (STS-45) Side: Left (A) 


Date: 0~7~ 11-12 

Assessment Engineer(s)/lnspector(s): F/4l C 

ML 


1 Factory Joint: Forward 

Casa Factory Joint Observations: 


Yes No Comment # 


A. Hoat Affactad or Erodad Joint O-ring? 

B. Haavy Corrosion In Joint? 

C. Haavy Corrosion in Lsak Check Port? 


IT 


Nota: Haavy corrosion Is daftnad as corrosion that causas pitting. It may ba nacasaary to ramova 

corrosion to datarmlna If pitting has occurred: however, care should ba taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brtte* pads may ba used to ramova 
the corrosion. Corrosion removal is to ba dona In a circumferential direction only. 


Notes / Comments _ 

t? 


Preliminary PFAR(s)? 


Clarification Form (a)? 



Preliminary PFAR Numbar(s): 


Clarification Form Page No.(s): 


oocNQ. TWR-6069S |vcl 
P 2 * B-37 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T021 (STS-45) I SJda: Left (A) 


Assessment Engineer (•) /Inspector (s): C7? / C HA. Y 


Factory Joint: Forward Cantor 


A. Hoat AH act ad or Erodad Joint O-ring? 

B. Heavy Corrosion in Joint? 

C. Hoavy Corrosion in Look Chock Port? 



Noto: Hoavy corrosion la dofinod aa corrosion that causos pitting. It may bo nocossary to romovo 

corrosion to dotarmlno If pitting has occurred; however, cars should bo takon not to damage the 
hardware. A doth dampened with solvent or groan Scotch-Brtte* pads may bo used to remove 
the corrosion. Corrosion removal is to bo done In a circumferential direction only. 

Notes / Comments 

Aj&tL. 


Preliminary PFAR(t)? Yea 

Clarification Form(s)? Yea 



Preliminary PFAR Numbor(s): _ 
Clarification Form Pago No.(s): 







CORPORATION 
SPACE OPERATIONS 


Motor No.: 380T021 (STS-45) Side: Uft (A) 


Assessment Engineer (a) /Inspector (s): frflj C // >4Y 


Factory Joint: Aft Canter 


POSTFUGHT OBSERVATION RECORD (PFOR) B-9 
Cast Factory Joint Condition 


Data: 0 *f m ! S " *2- 


Common! # 

*± 


A. Haat Affected or Eroded Joint O-ring? — “ 

B. Heavy Corrosion in Joint? ■ - — ^ — 

C. Heavy Corrosion in Leak Check Port? ■ ■■ V ■ 1 

Note: Heavy corroelon la defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred: however, care should be taken not to damage the 
hardware. A doth dampened with solvent or green Scotch-Brite* pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 


Notes / Comments 

A J Pa> 0-h** 




Preliminary PFAR(s)? 
Clarification Form(s)? 


Preliminary PFAR Number(s): 


Clarification Form Page No.(s): 


OOC MO. 

TWR-60695 

1 vex 

9EC 

| PACE 

B-39 



corporation 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Cm Factory Joint Condition 


1 Motor No.: 360T021 (STS-4S) 

Side: Left (A) 

!>•»•: Co -^-9 2-^ 

| Assessment Engineer(s)/lnspector(s): w t tc. 



| Factory Joint: ET Attach/Stiff anar 


Factory Joint Observations: 

A. Heat Affected or Eroded Joint O-ring? 

B. Heavy Corrosion in Joint? 

C Heavy Corrosion in Leak Check Port? 

Note: Heavy corrosion Is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred: however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch- Brite* pads may be used to remove 
the corrosion. Corrosion removal Is to be done In a circumferential direction only. 


Yae No Comment # 



_ 2 <_ 

-#r- 


Notes / Comments 


'Preliminary PFAR(s)? 
Clarification Form(s)? 


Yea No 

Yea No 


Preliminary PFAR Number(a): 


Clarification Form Page No.(s): 


doc no TWR— 60695 


I VOL 


PAOS 


B— <0 



‘77Lu>&o€ CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T021 (STS-4S) Side: Loft (A) 


Assessment Engineer(s)/lnspector(s): 


Factor/ Joint: Stiffanor/Stlffonor 


POSTFUGHT OBSERVATION RECORD (PFOR) B-9 
Casa Factory Joint Condition 


Sida: Laft (A) Data: 




Caaa Factory Joint Observations; Yaa No Comment # 

A. Haat Affactad or Eroded Joint O-ring? — K — 

B. Heavy Corrosion in Joint? . - — £— — 

C Heavy Corrosion In Leak Check Port? — A. — 

Note: Heavy corrosion is defined as corrosion that causes pitting. N may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A doth dampened with solvent or green Scotch- Brite® pads may be used to remove 
the corrosion. Corrosion removal la to be done In a drcumferentlal direction only. 


Notes / Comments 


''reOfflinary PFAR(s)? 


>Jarificatton Form(s)? 


/as V No PrsEmin ar y PFAR Number (*); 


/as No Clarification Form Page No.(s): 



DOC NO. 

TWR-60695 

VOL 

OVBMN 

ICC 

| SAGS 

B-41 



CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-9 
Cm* Factory Joint Condition 


Motor No.: 


360T021 (STS— 45) 


SWo: 


Loft (A) 


Aooopomont Enginoor(t)/lnspoctor(t): r<^A- 

Factory Joint: Aft Domo 

Com Facto ry Joint ObsafvdtlQnii 

A. Hoot Affoctod or Erodod Joint O-ring? 

B. Hoavy Corrosion in Joint? 

C. Hoavy Corrosion In Look Chock Port? 


Doto: 


Yoo 




Comment # 


Noto: Hoavy corrosion it doflnod M corrosion that causos pitting. It may bo nocossory to romovo 

corrosion to dotormino If pitting hso occurred; however, cor* should bo tokon not to damogo tho 
hardware. A doth domponod with solvont or groan Scotch-Brit** pads may bo usod to romovo 
tho corrosion. Corrosion removal is to bo don* in a circumferential direction only. 


Notes / Comments 


'rsOminary PFAR(s)? 
C la ri fica tion Form(t)? 


Yes 


Yes 



P reli m inary PFAR Numbor(s): 


C la rifi cati on Fo rm Pag* No. (s): 


ooc mo. TWR-60693 vol 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-2 
SAA Dtvic* (Barrier-8ooster and Environmental Seal Regions) Cond ition 


Side: Right (B) 


Motor No.: 360T021 (STS-45) 


Assessment Englnoor(s)/lnspoctor(s): P 


A. Hoat Affected or Eroded O-rlng (In Groovo)? 

B. Soot To or Past O-rings? 

C. Host Affoctod Motal? 

0. O-rlng Dsmago (In Groovo)? 

L Motal Domogo? 

F. Excessive or No Groaso? 

G. Corrosion? 

H. Foroign Motorlal? 

1. Teflon Rotalnor Oamage? 




Commont # 


J. Environmental O-ring Aaaombly Damage (Visible 
Without Magnification)? 

K. Foreign Material? 


.eotes / Comments 


1) Scot flit bit po.it- 

2 ) £>/•.;* Miter it! z toiihen* *t tU b*H~ reptm, 
to pylok • 


Wefiminary PFAR(a)? 
.Jarificatfon Form(s)? 


Preliminary PFAR Number (s): _ 


Clarification Form Page No. (s): 



OOC NO. 

TWR-60695 

va 

tCVBlOH 

see 

jaAOe 

B— *3 



~'//VC0&4>£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-7 
SAA Rotor Shaft O-ring Condition (Datailad) 


Motor No.: 360T021 (STS-45) | Sldo: Right (B) 

Dat m tS Apfil in' 2 - 

Aaaassmant Englnoor(t)/lnapoctor(a): 

L ftUt-L*.* k*. S. Sc/6$ fit Lu*n 

7 v- '' ' 

Location: SAA Dovico Barriar-Booatar Rotor Shaft 

Forward Primary O-rina ObsarvatlflMl 

Yaa No Commant # 

A. Haat Affactad or Erodad O-ring? 

B. O-ring Dafacts/Damaga? 


art Primary Q-rino ObsarvatlOPgl 


C Haat Affactad or Erodad O-ring? 
0. O-ring Dafacta/Damaga? 


Eacaaol Saeondarv O-rino ObaarvatlQnil 

/ 

E. Haat Affactad or Erodad O-ring? 



F. O-ring Dafacta/Damaga? 


H Saeondarv O-rino Ohaan/atlons: 

Q. Haat Affactad or Erodad O-ring? 


H. O-ring Dafacta/Damaga? 

1 — 


Not** / Commanta 


rafimmary PFAR(a)? 
Clarification Form(a)? 


Ym 


Ym 


j /_ No 
7 No 


PraOminary PFAR Numbar(a): 


Clarification Form Pago No.(s): 


TWR-6069S I vol 

| PAG * B_U 


OOC MO. 


J 77i£<>i(z&£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII end Port Condition (At Removal) 


Motor No.: 360T021 (STS-45) | Side: Right (B) 




Location: 126-Oegree Barrier-Booster Bore 


Leek Check Pfuo Observation*! 

A. Sooted Metal Surface*? 

B. Soot To or Pa*t O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


?ri:« rTwn i 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


'’reliminary PFAR(s)? 


Clarification Form(s)? 


Yes 


No 

Yes 


No 



No Preliminary PFAR Number (s): 


No Clarification Form Page No. (s): 


doc no. TWR-60695 I vtx 


CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 
LmK Check Plug/SII Condition (Detailed) 


Motor No.: 360T021 (STS-45) [ Side: Right (B) 


Assessment Englneer(s)/lnspector(s): j? $/£?/*/ 


* 

Location: 126-Degree Barrier-Boo stsr Bore 


A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metai? 

C. Seal Surface/Thread Damage? 


Notes I Comments 


-eliminary PFAR(s)? 


verification Form(s)? 



No Preliminary PFAR Humberts): 


No Clarification Form Page No.(s): 


Doc mo. TWR-60695 |v<x 


UEVISON 




7 '7Uc»(xx! CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-6 
Small Olamatar (Laak Chack Plug/SII) O-ring Condition (Datailad) 


Motor No.: 380T021 (STS-4S) | Sida: Hlght (B) 


Aasaasmant Enginaar(a)/lnapactor(a): Z. / 


Location: 1 26-Dag ma Baniar-Booatar Bora 


A. Haat Aff act ad or Erodad O-ring? 

B. O-ring Dafacta/Damaga? 


Notaa / Commanta 


’Vaiiminary PFAR(a)? 


Vilification Fomn(a)? 



PtaOminaiy PFAR Numbar(s): 


Clarification Form Paga No. (a): 



OOC NO. 

TWR-60695 

VOL 

REVISION — 

see 

| PACK 

B-47 






~/A*CO&&£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
L — k Check Plug/SU and Port Condition (At Removal) 



l Cheek P»u« Observations: 

A. Sooted Metal Surface*? 

B. Soot To or Put O-fing? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


Yee 


No 

& 

•Z 


Comment # 


Leek Check Port Observations: 

J. Sooted Metal Surfaces? 

„ K. Foreign Material? 

L Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes / Comments 


£ 


£ 




eMminary PFAR(s)? Yes ^ No Preflminafy PFAR Number(s): _ 

Clarification Form (s)? Yes _j^*o Clarification Form Page No- (s): 


DOC NO. 


TWK-6069S 


VOL 


B — *8 




CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 



OOC NO. 


TWR-6069S vol 
B-49 


corporation 

SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-fl 
Small Diamatar (Laak Chack Plug/Sil) O-rlng Condition (Dataflad) 


Da 


Sida: Right (B) 


Motor No.: 380T021 (STS-4S) 


Aasassmant Enginaar(a)/lnapactor(a): P Ally 


Location: 30S-Oagraa Barrlar-Booatar Flanga 


Haat Affactad or Erodad O-rlng? 
O-ring Dafacts/Oamaga? 


Notar / Commant* 


•Vatiminary PFAR(s)? 


_ ^rrfication Form(s)? 


Prallmlnary PFAR Numbar(s): 


Clarification Form Paga No ($): 


DOC NO 

TWR-40695 

VOL 

see 

|PACK 

B-50 


tcvtaoH 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Luk Check Piug/Sll and Port Condition (At Removal) 


I Motor No.: 360T021 (STS-45) 

Side: Right (B) 



Location: 18-Degree Stl 

7 

' 


SII Observations: 

A. Sootod MotaJ Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Materiel? 

0. O-ring Damage (In Groove)? 

E. Host Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on SII? 

H. Corrosion? 

L Thread Damage (Visible at Removal)? 

Stl Port Observations: 

J. Sooted Metal Surfaces? 

1C Foreign Material? 

^ L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Leak Check Through Hole? 


Yes 


No 

y 

~Z. 

It 


Comment # 


z 


✓1 

1/ 


iz: 




Notes / Comments 


'etiminary PFAR(s)? 


Yea 


No Preliminary PFAR Number (s): . 


wtarification Form(s)? 


Yes 




No 


Clarification Form Page No.(s): 


00 c no. TWR-60695 vol 


B-i 1 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 



CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-6 
Small Dlamatar (Laak Chaek Plug/SII) O-ring Condition (Datailad) 


Motor No.: 360T021 (STS-4S) | Slda: Right (B) 


Aasaaamant Englnaar(a)flnapactor(a): 


Location: 18-0agraa SB 


A. Haat Affactad or Erodad O-ring? 

B. O-ring Dafacta/Damaga? 




C. Haat Affactad or Erodad O-rlng? 
0. O-ring Dafacta/Damaga? 


Hotas f Commanta 


"VaJimirtary PFAR(a)? 


^arrficaHon Form(i)? 



Clarification Form Paga No. (a): 


ooc nc TUH-60695 |vo. 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Luk Check Phig/SII and Port Condition (At Removal) 



Motor No.: 360T021 (STS-4S) | Side: Right (B) 


Assessment Engineer(s)/lnspector(s): f /j/brro 


Location: 198-Oegree Sll 


A. Sooted Metai Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-rlng (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Sll? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


I A 1 / 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Leak Check Through Hole? 


Salification Form(s)? 


Clarification Form Page No.(s): 


ooc 1 * 0 . TWR-4C695 I vet. 




-77Uo4x>£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Plug/Sll Condition (Detailed) 


Motor No.: 36OT02t (STS-4S) j Side: Right (B) 


Assessment Engineer(s) /Inspector (s): 


Location: 198-Degree Sll 


Sit Observations: 

A. Foreign Material Between the O-rlng and Sll? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 


Notes / Comments 


°reUminary PFAH(s)? 


arification Form(s)? 


Yea No 


Yes No 



Preliminary PFAR Number(s): 


Clarification Form Page No.(s): 


ooc MO- TWR-60695 |v<x 


KSVdON 


CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-« 

Small Diameter (Lack Chock Plug/SII) O-ring Condition (Detalied) 


Motor No.: 360T021 (STS— 43) I Skio: Right (B) 


Assessment Enginoer(s)/lnspector(s): 


Location: 193-Oegree Sll 


A. Host Affoctod or Erodod O-ring? 

B. O-ring Defects/Oamage? 


Commant # 


C. Haat Affoctod or Eroded O-ring? 

D. O-ring Defects/Damage? 


Notes / Comments 


--aliminary PFAR(s)? 


Yes No PreHminary PFAR Numbar(s): , 


asviaos 



CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


1 Motor No.: 380T021 (STS-45) 

Side: Right (B) 

Dete: 9 I 

Assessment Engineer(s)/lnspector(s): L • U^)|k^5 y (-•(VWCsu.k/,0. lOfcjlter , 4. 44ar<'*icrff 


Joint: Nose lnlet-t©-F1ex Bearing-to-Cowi (Joint #2) 


Internal No zzle Joint Observations: 

A. Soot To or Past O-rings? 

B. Host Affoctod Metal? 

C. Foreign Material? 

D. RTV In Contact With or Peat the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Heat Affected or Eroded O-rings (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 


Yes No Comment # 

_±J 





Notes / Comments 


* 1 . 


*Z. 


SoC* -VO boH" Wok5 

lAWcmmiAW^ anooirvd Ctf'CunA&re^e-e.. 

Sec 4t*€C<d C<afitVca-h’or\ 0-^* * ^ AJ2 - 

ACc - O \S&S> Ors QorciCr^ flVaMC v<^_l ,VN 

bux^-t CsooO rAix-ed ^ ^ 

fVN^Uvyl (IKIocoCorrvA. M€i4Ay CMofoWw» bI^s pr ; o< 

aWtArx. U^e. V^acfe. screuS V\ol«s C®"^, ^ XJTj, scre^ 

Ao screu) ?* , W C- Soot 

1 « ,.vi< . ov^C-d lO*™ rA ^ T ' vU. „^L- 



b«*\V V\oUs lU C. M-5o M!« ,#N 

Ctrs& CLpDrO’Ci /v.<vA<- 1 v/ y 2. § . 

NOS« V\& l*€ ^ *■ r 1 N 

Preliminary PFAfl(s)? X Tee No 


Preliminary PFAR Number! si: 45 C ~~ 


"verification Form(s)? 


*r 


Yes 


No Clarification Form Page No.(s): £>"57A 


OOC MO. 


TWR-60695 

[ 


va 


B-57 






77U&&*>£ CORPORATION 
SPACE OPERATIONS 


Nos« lnl«t-to-F1*x Bearing-to-Cowl Joint (Joint #2) Clarification Form 






















CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T021 (STS-45) | SkJo: Right (B) 


Joint: Nose Inlet-to-Flax Bearing-to-Cowl (Joint #2) 


POSTFUGHT OBSERVATION RECORD (PFOR) B-5 
Largo Dlomotor (Joint) O-ring Condition (Detailed) 


Doto: & 


Comment # 


A. Hoot Affected or Eroded O-ring? 

B. O-ring Damage/Defect*? 




A. Heat Affected or Eroded O-ring? 
8. O-ring Damage/ Defects? 


Notes I Comments 


'reMm inary PFAR(s)? 


clarification Form(s)? 


X MO 


LNO 


Preliminary PFAR Number (s): _ 


Clarification Form Page No.(s): 


OOC NO. 

TWR-60695 

VOL 

SEC 

| PAGE 

B-5 8 






SPACE OPERATIONS 


CORPORATION 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Luk Check Ptug/SII and Pert Condition (At Removal) 


Side: Right (B) 


Motor No.: 360T021 (STS-43) 


Assessment Engineer(s)/lnspector(s): T- fyg ACt/i . d- lOoj 


Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2) 


A. Sooted Metal Surfaces? 

B. Soot To Of Past O-rlng? 

C. Foreign Material? 

D. O-rlng Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


Comment # 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes / Comments 


M / uimmwiw 

Luk Cktfk (*><-* . , /-*) 

• 7>S '* lb 


Of) u f M ' I ,„V ^><>-5 

K« cU>orfc , ‘" , 3j oto^y-f ^ ulttd 

<X Wv<^* r 0 


Preliminary PFAR(s)? 


Clarification Form(s)? 


2S No Preliminary PFAR Number(s): 


)C. No Clarification Form Page No.(s): 


doc no. TWR-60695 vcl 






CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 
Lack Check Plug/SII Condition (Detailed) 


Motor No.: 360T021 (STS-45) I Side: Right (B) 


Assess mant Engineer(s)/lnspeetor(s): "f, 


Location: Nosa Inlat-to-FIax Bearing-to-Cowl (Joint #2) 


Leak Chec k Pluo Observations: 

A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 


Notes / Comments 


Comment # 


-eliminaiy PFAR(s)? 


w«arificetion Form(s)? 


Preliminary PFAR Number(s): _ 


Clarification Form Page No.(s): 


DOC NO. 

TWR— 60695 

VOL 

sec 

1 MOC 

B-60 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-6 
Small Diamatar (Lttk Chack Plug/SII) O-ring Condition (Datailad) 


Motor No.: 3B0T021 (STS-45) 


Sido: Right (B) 


^ Afrll 3 . 


Awwinwnt Enginaar(a)/lnapactor(a): -y. ^ 


Location: Noaa lnl#t-to-F1«x Baarirtg-to-Cowl (Joint #2) 


Sacondarv O-rino Obaarvatfona: 

A. Haat Affactad or Erodad O-ring? 

B. O-ring Dafacts/Oamaga? 


Yaa 


No 

jt 


Commant # 


Notaa / Commant* 


Preliminary PFAR(a)? 

Yaa No 

Preliminary PPAR Numbar(a): _ 

arificttion Fomt(s)? 

Yaa K No 

Clarification Form Pago No. (a): 


DOC NO TWR-60695 


B-61 








CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


Motor No.: 360T021 (STS-45) | SW« WflW (®> 

■■MSI 



Amitmtnt EnflinHf(i)/lwptctor(i): [yj , 




— i pi t 

Joint: Nose Inlet-to-Throat (Joint #3) 

Internal Nozzle Joint Observations: 

A. Soot To or Pest O-rings? 

B. Heat Affected Metal? 

C. Foreign Material? 

0. RTV In Contact With or Past the Primaiy 0-ring? 

E. O-rtng Damage (In Groove)? - 

F. Heat Affected or Eroded O-rings (In Groove)? 
a Excessive or No Grease? 

H. Corrosion? 

1. Metal Damage? 

Yee 

No 

Comment # 





yS 






S 



y/ M 



/ 


y/ 


2_ 


l/ 






I Not at / Comments 

Special Issue S.2.3.2 

\_ ’k O- ri *%y, 

(& ll±*- \+*° 

^ ck 4U- S-a* ^ 

4u_ * 


^ 1 3 . 2 .. 


£~-). 


Preliminary PFAR(s)? 


/ 


No 


Preliminary PFAR Number(s): 


clarification Form(s)? jZ Y ** 


No aerification Form Page No.(s): 


ooc mo. TWR- 6069S v<x 
«« I*** B-*2 




corporation 

SPACE OPERATIONS 


No se Inlet-to-Throat Joint (Joint #3) Clarification Form 


Motor No.: 360T021 (STS-45) Sldo: □ Loft (A) Qjtlght (B) | Do 


Assessment Enginaer(s)/lnspector(s): 


SKotch Observations Below (include location* and aiza* of skatchad faaturaa): 


Throat Assembly 


Nos# Inlat Assembly 


Cartoon Cloth 
Phanolic 




Cartoon Cloth 
Phanolic 


(Glass Cloth Phenolic- 


Nosa Inlat 



'—Throat 

Housing 

Glass Cloth Phanolic 



Corraspondlng Co mm ent Numbar(s): 2. 


ooc no. TWR-40695 Ivo. 







*77t£&&&€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-5 
Larg* Diamatar (Joint) O-rins Condition (Dotaiiod) 


Motor No.: 36CT021 (STS-45) I Slda: Right (B) 


Aaaaaamant Englnaar(a)/tnapactor(a): 


Joint: Noa* Inlat-to-Throat (Joint #3) 


A. Boat Affoetod or Erodad O-ring? 

B. O-ring Damaga/Dafaeta? 


A. Hoat AH act ad or Erodad O-ring? 

B. O-ring Oamaga/Oafacts? 


Notaa / Commonta 


|uOS l $0 -io 

cxxxx><€rj 


IU 75 150-0°! 
oce&oio'f 


°rattminary PFAR(s)? 


" reification Form(a)? 



\J_ No PraihTUnary PFAR Numbar(a): _ 


No Clarification Form Pago No. (a): 



OOC MO 

TWR-60695 

VOL 

■SVT90N 

me 

| a*oe 

B-63 



SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Lwk CNek Ptug/SU and Port Condition (At Removal) 


Motor No.: 360T021 (STS-45) | Side: Right (B) 


Amnmrnt Engineer(s)/tn*pector(s): 


Lo ca tion: Noso Inlet-to-Throat (Joint #3) 


A. Sootod Motai Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (in Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 



Comment # 



J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes / Comments 






3 . C_ 


“-efiminary PFAR(s)? 


^^,/ification Form(s)? 


_z 


No Preliminary PFAR Number(s): . 


No Clarification Form Page No.(s): 


tsvtaoN . 


doc no. TWR-40695 |vol 








CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check PtugSSII Condition (Oetailed) 


Motor No.: 360T021 (STS-45) | Side: Right (B) 


Aaaeasment Engineer(e)/lnepector(s): 


Location: Nose Iniet-to-Throat (Joint #3) 


leak Check Ptua Obaervationa: 

A. Foreign Material Between the O-ring and Plug? 

B. Hoot Affected Metal? 

C. Seal Surface/Thread Damage? 


Note* / Comments 


Preliminary PPAR(s)? 


^ sification Form(a)? 



Preliminary PFAR Number (a): 


Clarification Form Page No.(a): 



OOC MO. 

TWR-60695 

VOL 

icvmoK _ 

SEC 

| PAGE 

B-6S 



77uC*>&o€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-« 

Small Dlamatar (Laak Chack Plug/SU) O-ring Condition (Datailad) 


Motor No.: 360T021 (STS-4S) | SMa: Right (B) 


Ataaaamant Enginaar(a)/ln»pactor(»): . 


Location: Noaa lrUat*to-Ttvoat (Joint #3) 


Saeondarv O -rtna Obiwvattonil 

A. Haat Affactad or Erodad O-ring? 

B. O-ring Dafacts/Oomaga? 


Notaa / Commants 


''-allminary PFAR(t)? 


_ J ^rtflcation Form(a)? 



Preliminary PFAR Numbar(s): _ 


Clarification Form Pago No.(s): 



OOC MO. 

TWR-60695 

VOL 

KCVVSIOM 

«c 

|a«oc 






7Ac4>/u>€ corporation 

SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) 8-9 
internal Nozzle Joint Condition 


Motor No.: 360T021 (STS-45) I Side: Right (B) 


Assessment Enginoer(s)/lnepector(s): 


Joint: Throat-to-Forward Exit Cone (Joint #4) 


A. Soot To or Pest O-rlnge? 

B. Host Affected Metal? 

C. Foreign Material? 

D. RTV in Contact With or Past the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Heat Affected or Eroded O-rings (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 


yZ/A* 


Comment 9 


Notes / Comments 

Special laeue 9. 2.3.2 / . ,/ / 

t. £71/ //r O's-h A' 7* X /*//*" 

RTf/ JJ -J fist/ 

Tjyum! k/f - ejL c#nr#iy//> /»// r/x »«/^»/r 

^ Timm/ Amr/y «/ //t /#•/««.' JS-J3* 5f*>* 

/¥fy s/j ur-/rs* /*>-*< «r- »<3 we-ara^ ^ Xv 

:n?n£-i ^ ^ „ ywv 

4^7 »/r«i 
j > SS -+ x 


•**-* XS.X3LJ Tl* M~/ s „v 

$+m/ 7 A* */**+*-/ /• / 


:<'V 

^ /A . .--./ 


Preliminary PFAR(s)? 


— ' ificatkxi Form(a)? 


uveoN. 


No Preliminary PFAR Nur.itoer(s): 


No Clarification Form Page No.(s): 


VjV -*/ 


oocno. TWR-4069S vot. 





% /A£o&o6 CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-5 
Larg« DUnwtw (Joint) O-ring Condition (Dotailod) 


Motor No.: 360T021 (STS-43) 


Side: Right (B) 


Doto: 9/7/fl. 


Assessment Engineer(s)/1nspector(s): Af*s,« M*- 

Throat-to-Forward Exit Con* (Joint #4) 


Joint: 


Primary O-r ino Obaorvationk: 

A. Hoot Affoctod or Erodod O-ring? 

B. 0-rtnfl Demage/Oefects? 

Secondary O-rino Ob— rvattant: 

A. Hoot Affoctod or Erodod O-ring? 

B. O-ring Demage/Defects? 


Yoo 


No 


Comment # 


Note* / Comments 


Preliminary PFAR(s)? 

Ym 

/ No 

Preliminary PFAR Numbor(s): _ 

’’T" /ifiation Form(s)? 

Yoo 

^ No 

Clarification Form Page No. (a): 


OOC MO. 

TWR-60695 

VOL 

«c 

| PAGE 

B-68 





corporation 

SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Leek Check Ptug/SU and Port Condition (At Removal) 


Motor No.: 360T021 (STS-4S) [ Sklo: Right (B) 


Assessment Englneer(s)/lnspector(s): 


Location: Throat-to-Forward Exit Cona (Joint #4) 


A. Soot ad Matal Surfaces? 

B. Soot To or Paat O-ring? 

C. Foreign Material? 

0. O-ring Damage (In Groove)? 

C. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

1. Thread Damage (Visible at Removal)? 


Comment # 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


±1 


Notes / Comments 


/. L«J- A.A w*. U^UU IJ- 


Preliminary PFAR(s)? 


arification Form(s)? 


Yes r No Preflminary PFAR Number(s): _ 


_ Yes No Clarification Form Page No.(s): 


oocno. TWR-40695 vol 


sac 





CORPORATION 
SPACE OPERATIONS 

— POSTFUGHT OBSERVATION RECORD (PFOR) B-4 

Leak Check Plug/SII Conditio n (Detailed) 

Motor No.: 360T021 (STS-4S) [ Side: Right (B) | Q>«« ?/ 7/t*. 

A— asment Engine* r(*)/ln*p*ctor(»): /tftr,,',/ 

Location: Throat-to-Forwar d Exit Cona (Joint #4) 

Laak Check Plug Ob**rvati6fl«. 

A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C Seal Surface/Thread Damage? 


Notae / Comment* 

Qr*-k 3 ? /ir 


Yea 


No 


Comment # 


Preliminary PFAfl(*)? 


S I Mo 


Preliminary PFAR Number (s): . 


errftcation Form(*)? 


Ye* 


z 


No 


Clarification Form Page No.(*): 



DOC NO. 

TWR-60695 

VOL 

KSVC90N 

see 

| page 

B-70 



corporation 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-fl 
Small EXanwtw (Leak Check Plug/SII) O-rlng Condition (Datailad) 


Motor No.: 360T021 (STS-45) SWe: Right (B) 

Data: %/?/?*. 

Aaaaaamant Engineer(a)/lnapector(a): / 

Location: Throat-to-Fomard Exit Cona (Joint #4) 

Sacondarv O-rlno Observational 

A. Hoot Affactad or Eroded O-dng? 

B. O-ring Defecta/Oamage? 

Yaa No Comment # 

Notaa 1 Commanta 





°r«liminary PFAR(t)? 

Ym 

f No 

jrification FOrm(a)? 

Yaa 

^H. 


UVBKM 


Preliminary PPAR Numbor(a): _ 
Clarification Form Pago No. (a): 


OOC MO. 

TWR-60695 

VOL 

at c 

|paOC 

B-71 



CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-3 
Internal Noala Joint Condition 


Motor No.: 360T021 (STS-43) I Side: Right (B) 


Assessment Englneer(s)/lnspector(s): 


Joint: Aft End Rln*Ho-Flxed Housirg (Joint #5) 


A. Soot To or Post O-rings? 

B. Host Affected Metal? 

C. Foreign Material? 

D. RTV In Contact With or Past the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Heat Affected or Eroded O-rings (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 


Comment # 


Notes f Comments 
Special Issue 3.2.3. 1 

SmA. 

AfyrAJt M S<A/ JrAnt*. St* A ** Ammij irr^i ^ 4 

StJk. ' 

3# Ty^a/ /^/ r#F<#r;#r? #*• 

0m //# ssj:~y y #4 y^/ . 

i-SSm* J.J.Z./ / T“A 4 1 */ firri/ ^11*1 ,« 

frnlf*^’*** i /4 r iee>Cs ^ //f/cee^ ^ 

^ ^ PM w»V «/ /•/ mtr*f <*prV^ •< * 


Preliminary PFAR(s)? 


'Verification Form(s)? 


l/ ^io Preliminary PFAR Number(s): 


Ho Clarification Form Page No.(s): 



OOC NO. 

TWR-60695 

VOC 

UVBIOM 

9CC 

|PMZ 

B-72 




< 77ic&&o€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-5 
Large Diameter (Joint) O-rlng Condition (Detailed) 


Motor Wo.; 360T021 (STS-4S) | Side: Right (B) 


Date 


; y/s/t - 


AwwotwI Enqtn— f(<)/ln»p*clOf(t): 

Joint: Aft End Rlng-to-Fixed Housing (Joint #5) 


Primary O-r ino Observations: 

A. Heat Affected or Eroded O-ring? 

B. O-rlng Oamage/Defects? 

Secondary O-rino Obeervationa: 

A. Heat Affected or Eroded O-ring? 

B. O-rlng Damage/Defects? 


Yes 


No 

S 


Comment # 


j/ 


Notea / Comments 


**reBminary PFAR (a)? 

Yea 

S No 

'Verification Form (a)? 

Ym 

^ HO 


■evbioh 


Preliminary PFAR Number (a): _ 
Clarification Form Page No. (a): 


OOC NO. 

TWR-60695 

|vOL 

aec 

| pack 

B-73 





7^4C>»6cX^ corporation 

SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
U«k Chacfc Plug/SJI and Poet Condition (At Rtmovil) 


Motor No.: 3MT021 (STS-43) I Side: Right (B) 


Assessment Engineer(s)/lnspeetor(s): > 


Location: Aft End Rlng-to-Flxed Housing (Joint #S) 


A. Sootod Motal Surfaces? 

B. Soot To or Past Owing? 

C. Foreign Material? 

D. Owing Damage (In Groove)? 

E. Heat Affected or Eroded Owing (In Groove)? 

F. Excessive or No Grease on Owing? 

G. Excessive Grease on Plug? 

H. Corrosion? 

L Thread Damage (Visible at Removal)? 


Dote: */?/?* 


Comment # 




J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Greese? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 



Notes / Comments 


A JP *m -As 


Preliminary PFAR(s)? 


Preliminary PFAR Number (s):. 


■cveaoN 




‘7&U>£o€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Ptug/Sll Condition (Detailed) 


| Motor No.: 360T021 (STS-45) Side: Right (B) 

Data: 

Assessment Engineer(s)/tnspector(s): 

Location: Aft End Rlng-to-Flxed Housing (Joint #9) 

Laak Chack Pluo Observations! 

A. Foreign Material Between the O-rlng and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 

Yea No Comment # 

V 

y 

s 


Notes / Comments 


°r sCminary PFAR(t)? 


clarification Form(s)? 


Yea if No 
Yea _____ No 


PreBminaiy PFAR Number (s): 


Clarification Form Page No.(s): 


ooc mo. TWR— 60695 vot 

*5 B-75 



CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-fl 
Small Diamatar (Laak Check Plug/SII) O-ring Condition (Datailad) 


Motor No.: 360T021 (STS-45) I Skla: Right (B) 


Assessment Engineer(s)/lnspoctor(s): 


Location: Aft End Rlng-to-Flxed Housing (Joint #9) 


A. Haat Affactad or Erodad O-rlng? 

B. O-ring Defects/Damage? 


Notes / Comments 


>eOminary PFAR(s)? 


^riflcation Form(s)? 



Preliminary PFAR Numbar(s): 


Clarification Form Pago No.(s): 


doc no. TWR-60695 vol 


UVSON 


SEC 




corporation 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-B 
Packing WHh Ratainar Condition (Datailad) 


Motor No.: 360T021 (STS-43) I Stda: Right (B) 


Data: 


= ?/ 7 /» 


Aaaaaamant Enginaar(«)/lnapactor(>): 


Joint: 


Aft End Ring-to-Fbtad Houaing (Joint #9) 


Packing With Ratainar Obiarvatlonai 

A. Haat Affactad or Erodad Saal or Ratainar? 

B. Saal or Ratainar Damaga/Dafacta? 

C. Corroaion? 


Yaa 

No 

✓ 

Comment # 

S 


/ 

S— 




Notaa / Common ta 

Special laaua 3. 2.3.1 

/. ( 7/ yX. LJ s**/ 0<- A 

8.* 7 a /7 2- jm * /•«, u'." A ^ 

Vf* - 7 Ar~ 'x •a.iv * '' 

/ A**/ *r A*«»> r ^ 

, //r s* A, Ji?,j uf^i *<y wCr X 


'^aliminary PFAR(a)? 

Yaa 

/ No 

scarification Form (a)? 

Ym 

' No 


UVSON 


PraMmlnary PPAR Numbar(a): _ 
Clarification Form Paga No. (a): 


OOC MO. 

TWR-60695 



ace 

| *AG* 

B-77 




CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-9 
Cbm Factory Joint Condition 


Motor No.; 360T021 (STS-45) | Sido; Right (B) 

A nwwr unt Englnaar(a)/lnapactor(a): 

Factory Joint: Forward Doma 

ClMt Factory Joint Qbwvaitonil 

A. Hast Aft act ad or Erodad Joint O-ring? 

B. Haavy Corroaion in Joint? 

C Haavy Corroaion in Laak Chack Port? 


Oata: 



Yaa 


No 


Commant # 


1 

H 


X _ 



Nota: Haavy corroaion ia dafinad aa corroaion that cauaaa pitting. It may ba nacaaaary to ramova 

corroaion to datarmina If pitting haa occurrad; howavar, cara ahould ba takan not to damaga tha 
hardwara. A doth dampanad with advant or graan Scotch-Brita* pada may ba uaad to ramova 
tha corroaion. Corroaion removal la to ba dona In a dreumf arantlal direction only. 


Notaa / Com manta 


'raMminary PFAR(a)? Yaa 


^rtfication Form(a)? Yaa 


■EVSKM 



Prel im inary PFAR Numbar(a): 


Clarification Form Page No. (a): 


DOC HO. 
3CC 


TWR-60695. jvQL 

I"** B-?8 




CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-9 
Csm Factory Joint Condition 


Motor No.: 360T021 (STS-45) I Sldo: Right (B) 


Assessment Engines r(s)/lnspsctor(s): 'f N )a f |‘ 


Factory Joint: Forward 


A. Hast Affactad or Eroded Joint O-ring? 

B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 


Comment # 


Note: Heavy corrosion ia defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A doth dampened with solvent or green Scotch-Brfte* pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 








CORPORATION 
SPACE OPERATIONS 


- POSTFUGHT OBSERVATION RECORD (PFOR) B-9 

Cm* Factory Joint Condition 


Motor No.: 36OT021 (STS-45) Side: Right (B) 


Assessment Engineer(s)/lnspector(s): V^an a B [rc)r~_ 


Factory Joint: Forward Cantor 


filH Factory Joint O bservations: Ym R®, Comment # 

A. Host Affoetad or Eroded Joint O-rtng? — JL — 

B. Heavy Corroaion In Joint? ■■ . X ..- ■ • - 

C. Heavy Corrosion in Leak Check Port? - ft.. - 

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine If pitting has occurred: however, care should be taken not to damage the 
hardware. A doth dampened with solvent or green Scotch- Brits* pads may be used to remove 
the corroaion. Corrosion removal Is to be done in s circumferential direction only. 


Notes / Comments 


Preliminary PFAR(s)? 


Janfication Form(s)? 


Preliminary PFAA Number (s): 


Clarification Form Page No.(s): 


s 


OOC NO. 

TWR-60695 

VOL 


KCVBIOM 

sec 

| **0£ 

B-80 






y. %£o&o£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-9 
CaM Factory Joint Condition 


Motor No.: 360T021 (STS-45) I Sldo: Right (B) 


Assessment Englneer(s)/tnspector(s): e-c.1 — 


Factory Joint: ET Attach/Stiff an ar 


A. Hast Aft act ad or Eroded Joint O-ring? 
8. Haavy Corrosion In Joint? 

C. Haavy Corrosion In Leak Check Port? 


Commant # 


t JDiVe kj& d 


Nota: Haavy corrosion Is daflnad as corrosion that causaa pitting. It may ba nacassary to ramova 

corrosion to datarmlna if pitting has occurrad; howavar, cars should ba taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brite* pads may ba used to ramova 
the corrosion. Corrosion removal is to ba dona In a circumferential direction only. 


Notes / Comments 

PEEP. m. 

Special Issue 3.2.1. 2.' _ , lkl/ - vlitt 

■ BtrkW ?&\jm$LY DDCVV\2U1H) AUD D6PD5/TI OKJEO 

DU D.K. RUM. 

F£ETTHU6 MDTPO AT Z42° APT OF ^TIFF. - GZObV E 
WITH G0LJ6E ErXTEUDIUS FkJD THRU L/VKiD BETVUEE4J 
CJtL0\i&7 IMHtLH fli LfU&TEO M&OEfcAT E EAK^ED METAL. 


'•etiminary PFAR(s)? 


” ^rtficatjon Form(s)? 


Preliminary PFAR Numbar(s): _ 


Clarification Form Page No.(s): 


00 c no. TWR-60695 vcl 


sec 



CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-9 
Cim Factory Joint Condition 

Motor No.: 360T021 (STS-45) | SMa: Right (B) | Oaf: 17 ^ 

Aaaaaamont Enginaar(a)/lnspactor(s): T^(Xr i ZB v CjL ^ 

Factory Joint: Stiff anar/Stiff arvar 

Caaa Facto ry Joint Obsarvatlona: 

A. Haat Affactad or Erodad Joint O-ring? 

B. Haavy Corrosion in Joint? 

C. Haavy Corrosion in Laak Chack Port? 

Nota: Haavy corrosion is daflnsd as corrosion that causas pitting. It may ba nacassary to ramova 

corrosion to datarmina If pitting has occurrad; howavar, cars should ba takan not to damaga tha 
hardwara. A cloth dampanad with solvant or graan Scotch-Brtta* pads may ba usad to ramova 
tha co rrosion. Corrosion ramova! la to ba dona In a circumfarantlal dlraction only. 


Yaa 


-X- 


Commant # 


Notaa / Commanta 


1 ®rafiminary PFAR(s)? Yaa 

.arification Form(a)? Yaa 



Praliminary PFAR Numbar(a): 


Clarification Form Paga No. (a): 



DOC NO 

TWR-60695 

VOL 

KCVBIOH 

SEC 

|»AGE 

B-S3 



CORPORATION 
SPACE OPERATIONS 


POSTFIJGHT OBSERVATION RECORD (PFOR) B-9 
Cim Factory Joint Condition 


Motor No.: 360T021 (STS-45) | Sido: Right (B) 


AiMummt Engineer (s)/lnspector (a): 


Factory Joint: Aft Dome 


n JOM 

1 Ml 


Comment # 


A. Haat Affected or Eroded Joint O-ring? £yC- 

B. Heavy Corrosion in Joint? ■■■- V _____ — — 

C. Heavy Corrosion in Leak Cheek Port? A! 

Note: Heavy corrosion is defined as corrosion that causes pitting. R may be necessary to remove 

corrosion to determine If pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brlte* pads may be used to remove 
the corrosion. Corrosion removal la to be done In a circumferential direction only. 


Notes / Comments 


"^•liminary PFAR(s)? 


. rfication Forvn(s)? 


fee ^ No Preliminary PFAR Number(s): 


fm a x No Clarification Form Page No. (s): 


OOC MO. 

TWR-60695 

VOL 

see 

| PAQC 

B-84 


tSVSON 




TWR-60695 



Appendix C 
Nozzle PFORs 

Final Postfflght Hardware Evaluation Report 
360T021 (RSRNI-21, STS-45) 

October 1992 

Prepared for. 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSHALL SPACE FUGHT CENTER. ALABAMA 35*12 

Contract No. NAS8-31100 

DR No. 4-23 

WBS No. 4C80 1-04-01 

ECS No. SS4784 


//VC&&0& CORPORATION 
SPACE OPERATIONS 

P.O. Bax 707. Brigham City. Utah 84302-0707 (801) 863-3511 


SPACE OPERATIONS 


NOZZLE REQUIRED EVALUATION FORMS LIST 


PFOR# lids 

Side 

Joint, Final 

Part, or Report Page 
Location Number 

C-l 

Nozzle Assembly Quick-look Condition 

Left 

N/A 

C-l 

C-2 

• 

• 

Nozzle Joint Condition 

Left 

Joint #2 

C-2 

C-3 

Nose Inlet-to-Flex Bearing-to-Cow! Joint 
Condition Drawing Worksheet 

Left 

Joint fl 

C-3 

C-2 

Nozzle Joint Condition 

Left 

Joint /3 

C-4 

C-4 

Nose Inlet-to-Throat Joint Condition 
Drawing Worksheet 

Left 

Joint #3 

C-5 

C-2 

Nozzle Joint Condition 

Left 

Joint #4 

C-6 

05 

Throat-to-Forward Exit Cone Joint 
Condition Drawing Worksheet 

Left 

Joint #4 

C-7 

02 

Nozzle Joint Condition 

Left 

Joint #5 

C-8 

06 

Aft End Ring-to-Frxed Housing Joint 
Condition Drawing Worksheet 

Left 

Joint #5 

C-9 

07 

Cowl Insulation Segment Condition 

Left 

Cowl 

C-10 

08 

Flexible Bearing, Flexible Bearing 
Protector, and Flexible Boot Condition 

Left 

Flexible Bearing, 
Protector, & Boot 

C-ll 

09 

Flexible Bearing Protector Thickness 
Measurements 

Left 

Flexible Bearing 
Protector 

C-12 

010 

Throat Diameter Measurements 

Left 

Throat 

C-13 


(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final 
Report sad wfll have the same page number as the required PFOR appended by a sequential 
alphabetic extension.) 


DOC MO. 


TWjOW | v<x 



CORPORATION 
SPACE OPERATIONS 

NOZZLE REQUIRED EVALUATION FORMS LIST (Corn.) 

Joint, Final 

Part, or Report Page 


PFOR# Tide 

Side 

Location 

Number 


C-ll 

Outer Boot Ring Char and Erosion 
Measurements and Flexible Boot Condition 

Left 

Outer Boot Ring 
A Flexible Boot 

C-14 


C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Aft Exit Cone 

C-15 


C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Forward Exit 
Cone 

C-16 


C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Throat 

C-17 


C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Forward Nose A 
Aft Inlet Rings 

C-18 


C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Nose Cap 

C-19 

>- 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Cowl 

C-20 


C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Fixed Housing 

C-21 


C-13 

Cowl Ring Phenolic (SCP) Section 
Condition 

Left 

Cowl 

C-22 


C-14 

Forward Exit Cone Phenolic (CCP) 
Section Condition 

Left 

Forward Exit 
Cone 

C-23 


C-15 

Fixed Housing Phenolic (CCP) Section 
Condition 

Left 

Fixed Housing 

C-24 


C-16 

Throat Inlet Assembly Phenolic (CCP) 
Section Condition 

Left 

Throat 

C-25 


C-17 

Nose Cap Phenolic (CCP) Section 
Condition 

Left 

Nose Cap 

C-26 


C-18 

Forward Nose Ring and Aft Inlet Ring 
Phenolic (CCP) Section Condition 

Left 

Forward Nose A 
Aft Inlet Rings 

C-ll 


(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final 
Report and will have the same page number as the required PFOR appended by a sequential 
alphabetic extension.) 



*7%io6o€ CORPORATION 
SPACE OPBUnONS 

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont) 


PFOR t Title 

Side 

Joint, Final 

Part, or Report Page 
1 .ncation Number 

C-l 

Nozzle Assembly Quick-look Condition 

Right 

N/A 

C-28 

C-2 

• 

Nozzle Joint Condition 

Right 

Joint fl 

C-29 

C-3 

Nose Inlet-to-Flex Bearing- to-Cowi Joint 
Condition Drawing Worksheet 

Right 

Joint #2 

C-30 

C-2 

Nozzle Joint Condition 

Right 

Joint #3 

C-31 

C-4 

Nose Inlet-to-Throat Joint Condition 
Drawing Worksheet 

Right 

Joint #3 

C-32 

C-2 

Nozzle Joint Condition 

Right 

Joint #4 

C-33 

C-5 

Throat-to-Forward Exit Cone Joint 
Condition Drawing Worksheet 

Right 

Joint #4 

C-34 

C-2 

Nozzle Joint Condition 

Right 

Joint #5 

C-35 

C-6 

Aft F-nd Ring- to- Fixed Housing Joint 
Condition Drawing Worksheet 

Right 

Joint #5 

C-36 

C-7 

Cowl Insulation Segment Condition 

Right 

Cowl 

C-37 

c-s 

Flexible Bearing, Flexible Bearing 
Protector, and Flexible Boot Condition 

Right 

Flexible Bearing, 
Protector, Sl Boot 

C-38 

C-9 

Flexible Bearing Protector Thickness 
Measurements 

Right 

Flexible Bearing 
Protector 

C-39 

C-10 

Throat Diameter Measurements 

Right 

Throat 

C-40 


(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final 
Report and will have the same page number as the required PFOR appended by a sequential 
alphabetic extension.) 


DOC N(X 


TWE-60693 |*oi. 


CORPORATION 
SPACE OPERATIONS 

NOZZLE REQUIRED EVALUATION FORMS LIST (Coni) 


Joinl Final 

Part, or Report Page 


PFOR # Tide 

Side 

1 /ration 

Number 

C-ll 

Outer Boot Ring Char and Erosion 
Measurements sod Flexible Boot Condition 

Right 

1 

Outer Boot Ring 
& Flexible Boot 

C-41 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Aft Exit Cone 

C-42 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Forward Exit 
Cone 

C-43 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Throat 

C-44 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Forward Nose & 
Aft Inlet Rings 

C-45 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Nose Cap 

C-46 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Cowl 

C-47 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Fixed Housing 

C-48 

C-13 

Cowl Ring Phenolic (SCP) Section 
Condition 

Right 

Cowl 

C-49 

C-14 

Forward Exit Cone Phenolic (CCP) 
Section Condition 

Right 

Forward Exit 
Cone 

C-50 

C-15 

Fixed Housing Phenolic (CCP) Section 
Condition 

Right 

Hied Housing 

C-Sl 

C-16 

Throat Inlet Assembly Phenolic (CCP) 
Section Condition 

Right 

Throat 

C-52 

C-17 

Nose Cap Phenolic (CCP) Section 
Condition 

Right 

Nose Cap 

C-53 

C-18 

Forward Nose Ring and Aft Inlet Ring 
Phenolic (CCP) Section Condition 

Right 

Forward Nose A 
Aft Inlet Rings 

C-54 


(Note: Clarification PFORswill be inserted after the applicable required PFOR in the Final 
Report and will have the same page number as tbe required PFOR appended by a sequential 
alphabetic extension.) 


OOCM& TWR-S0W5 



Jb2: 

C-w 


f/U*0&50O CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORO (PPOR) C-1 
Noszl« Ammbiy Quick-look Condition 


Motor No.: 360T021 (STS-45) Slda: Loft (A) 


Asaassmant E nglna« r(a)/tn«pactor(t): /_ . fa 


Attamhftt Qmck-iook Qb— cattoon YM 

A. Motal Damaga Duo to Transportation or Handling? 

B. PtianoBc Damaga 00a to Transportation or Handling? 

C. Foreign MatarW? — 


Not as / Commanta 


No^ Commant # 


Iminary PPAR(a)? 


PPAR Numbar(s): 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-2 
Internal Norris Joint Condition 


1 Motor No.: 360T021 (STS-48) Side: Left (A) 

Date: 4 - 7- <^2. 

| Assessment Engineer (a) /Inspector (a): ^ 


E'U +-S-92- 

1 Joint: Mom Inlot-to-Ho* BMrin*4o-Cowl (Joint #2) 

Internal N«wHa JaM Observations: 

A. Qaa Penetration In : the RTV (Terminated, Through)? 

B. RTV Not Below Char Une? 

C. RTV To the Primary O-ring? 

D. RTV Peat the Primary O-rlng? 

E. Uncured RTV? 

F. Voids Within RTV? 
a Foreign Material? 

H. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adheeive? 
1 D imifltd ptMnoUcs? 

Yae 

No Comment # 

1 / 




y 


s 


y 


y 


y 


y 


y 

J. Bondtine Edge Separationa? Uaa Clarification Form. 

K. Phanollca Axially Displaced From Housing? 

L. Heat Affected Metal? 

M. Unbonded or Btiatared Paint? 

N. Corrosion? 

O. Excessive Grease In Threaded Bolt Holes? 

P. Bolt Hole Damage (Through, Thread sd/Hatlcal CoB Insert)? 

Q. Bent or Broken Bolto? 

R. Metal Damage (Joints or Housings)? 


V 








/ . 








. */_ 



Notes / Comments 

(p Ff PA6~€‘ C-3 . 



VeHminary PFAR(s)? Yaa 1 / No PreBminary PFAR Ihimber(s): 


jariW ea tion Form(s)? Yaa 1 / No Clarificatio n Form Pago No. (a): 


ooc wo. TW8-WWI vo*. 
* I'** C-2 




CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PTOR) C-J 
Noes Inlet-to-Fts* B#arlng-to-Cowl Joint (Joint #2) Condition Drawing Worfcah— t 


Motor No.: 360T021 (STS-45) | Side: Lsft (A) 1 °* U: — 


Assessment Engins#r(s)/1nsp#ctor(s): k/H- ^€T3 


Sketch Observation* Below (inctud* locatio n * and sizes of akstehsd features): 

• TYPfc&C JACK scJLgUJ scJlAn# MMX* 0At 

rn LlC+A'I' Y0 ft FQ turf c*ttO*/0/V *N BFM./A/G. fujO iPiO £/M6- f*/E> 

iNrexPWcc /hr 3 jAcjcic 4.£W tf+t-F2 

^sotT- TO mnttr *-n»e- Bt %^afc»cr**' cs 

mmtM'rrcMTt-y <.iic*/*ta.t-ricc . 


da** 

Cloth 


""ts«bon Cloth 


AWfc- 


j~y/o/£/9£ /*?££ MX* 
\/L~ns a>a /0 #0**3!** 




/_/<£///' £0 **.0 S 'Of* 

/A/r&£?Kf/ r/£A/r s-^o* 


'-u6/tr 

) ncr> 

I fair 

r*i>rr 

C**iP S 


'6o££*siOtL 


Sfltca Cloth 


Cowl 

Housing 

Uc.* /Z a 


/so- A 


/?£•- A 


.Qartoon Ck 

m it ,i, 

rntnwtt 


Cowl Assembly I 


*£G/rt 33£Y#&i/o* 

r» 94 * 

^ a £//m/ 

//vf ddd /vo 
<£4S /e»rvs 


l./m£T 


s\S0 *r&7/96 €>/?//?// 4 & 


Form(s)7 


No Os s ifi cati on For m Page No. (a): 


00 c no. *PVR-d 0 d 9 S | vol 




SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-2 
Inttmal Nozzia Joint Condition 


1 Motor No.: 380T021 (STS-45) Slda: Lott (A) 

Data: 


Asaaaamant Englnaf (a)flnspactor(a): U/ IL. 

Joint: Noa# inlot-to-Throat (Joint #3) 

Inumil Mods Jaial Ot»— rvtiona: 

A* Penetration In'the RTV (Terminated, Through)? 

Yaa 

No Conwnant # 

a RTV Not Detaw Char Una? 



r RTV To the Primary O-ftna? 



n RTV Pact tha Primary O-rlfHi? 



a 1 Inriaed RTV? 



t VftUf within RTV? 



Q. QraaM Inhibiting RTV Backfill? 


iX 

H Poralnn Malarial? 


^ / 

1 Hoat Affected or Eroded Virgin CCP, GCPASCP, or adheslva? 


1 ^“ 

.1 IVtoow^ PfcawnJicf7 



tc RafujQne Edoe Seoaratfons? Use Clarification Form* 

"7^" ' 

2. 

i rtiannllra Axiallv DteolKid From Housing? 



M Haat Affected Metal? 



II Unbonded or Bllstared Paint? 


IX" 

n (Swmaidn? 

*>* 

3 

P Alignment Pin Damage? 


i/ 

Q* Excessive Grease bi Threaded Bolt Holes? 



R. Bolt Hole Damage (Through, Threaded/Hellcel Cod Insert)? 


✓ 

S* Pent or Broken Bolts? 



▼ Uafl Pameae fJdnte or Houainoal? 


✓ 

" 

Notaa / Commants Q TTP! SM-T »****. MtXED **G**£~. 

Spadal teaua S.2.3.2 — A/O £-*S PA-TH-S wGLE 03 S£*t/£T> P4*7~ £1 7tf€& 

( 2 ) C ri* 1 ££V CCP pLY ' //V7F* W r *~ r 

A-P.UJf/D a 6 cm * tftt&f/V zc-P Pt-P p£LA^t 

ZJvrs +«P ^ " *?£ *** %+ 

P/t&'S’ £- 5 " /f/YD /A/J £6 f=Ac€~ *EP/KA~ r7e>A/ C‘<-/h*tFt^r?aAS 

C-4A. 

(z) FfcF FofiM d- 4 P/H& C- 5 " ^0C*rro/V £ r^F£r * 

CoAtoSfPA/ FoMffD AAA 3 

1 

^Aminary PFAR(a)? Yaa ^No PwMfcnfcwy FFAR 

Number («): 



Glorification Form(s)? ^ Yaa No deifi ca tion Form Pago No.(s): 


ooc mo. TWR-6069S 



vg 
C— 4 



CORPORATION 
SPACE OPERATIONS 


Nozzle Interface Separation Clarification Form 

Motor No.: 3SOTQ21 (STS-45) Side: Loft (A) □ Right (B) | Data: 

A— osa ment Enginoor(s)/lnspoctor(a): L US / J—K£T 

Part: □ Forward Exit Cone (Forward End) □ Noaa Cap (Aft End) 

O Throat Ring (Aft End) □ Cow* (Forward End)* 

0^ Throat Inlet Ring (Forward End) O Inn* ■ ■sot Ring (Forward End) 

Q Aft Inlet Ring (Aft End) 

Interface Separation Types: 


A. MetaMo- Adhesive 0. Within GCP *0. Adheaive-to-SCP 

B. Within Adhesive E. OCP-to-CCP "H. Within SCP 

C. Adheeive-to-GCP F. Within CCP n. SCP-to-CCP 










CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-4 
Not* Inlot-to-Throot Joint (Joint #3) Condition Drawing Wortohoot 



wfWt co tlon Form(c)? 


CW ta tfCB Form Pogo No.(s): 


ooc no. TWR-60693 


| VOL 

C-5 















CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-2 
Internal Nozzle Joint Condition 


Motor No.: 360T021 (STS-45) Side: Utt (A) 


Date: 


4-7-» g- 


Aasoasment Engineer(s)/1nspector<s): /»7>L 


Joint Throat- t o F orward Exit Cone (Joint #4) 


fatiUMi J«««« Observations: 

A. Goo Penetratio n Irithe RTV (Terminated. Through)? 

B. RTV Not Below Char Uno? 

C. RTV To the Primary O-ring? 

D. RTV Peat the Primary O-ring? 

E. Uncured RTV? 

F. Voids Within RTV? 

0. Grease inhibiting RTV BecfcfUl? 

H. Foreign Materiel? 

U Hoot Affected or Eroded Virgin CCP. GCP/SCP. or adhesive? 

J. Oameged Phenotlcs? 

K. BondHno Edge Separations? Use Clarification Form. 

L. PhanoBce AxteBy Displaced From Housing? 

M. Host Affected Metal? 

M. Unbonded or Bllaterod Paint? 

O. C orrosion? 

P. ABg nm a n t Pin Oamago? 

Q. rwnstin Grease In Threaded Bolt Ho l es? 

R. Bolt Hole Oemege (Through. ThreododyHeNcai Cod Insert)? 

S. Bent or Broken Beits? 

T. Metal Damage (Joints or Housings)? 


Yea 


5- 


Comment 9 










✓ 


















Mata. / Comments fD FTV 70 thOF- FIE *tl>€ OF PA/FAXT &-*/*(?- 
^ op c/gcjfftfeiA&tcF set pft> ai*t~ sTrfrvD pa*7~ c-a/ko- 

Spedal Issue S.2.3.2 —p/o 6-AS fX-TAS oS*£Xl/£t> PA*F £77*€2 £>~A/f6-. 

AtoZT.cE S£TAfA77oA/ ccstA/FfCA-FroA/ FoXFf FA<S-E~ C~LAfC-k5 

TYPtCM. From* yt> FClAVY ON 7WdAT* a+us/a 

/t/TfXPAcE OK> *H6*H PJte^^A-C */&£■ oF PA/MAAP 0-AtFO i,e>oA T E~0 /atEX^-F 
&tn.r A Hoc* HD c-i*c«a 4F&L£HCE . 7*C pust>. £XtT e*Af£~ ALSO /*F>’OF 

TO HFfiVY CJ*tU>*oU 5^7*Mfr-TV rNE S£~<o#PAAy 0-At#6- F>orf>A //V J- f Apu^/vc 

/MtEXAAOE located f/tro*W TTEHTC Y A lots ad C/&CUM FFX.FNc.E~. rFAP s 

u>£TtC utliFm/ A A TVFT>£~ COtJP moAJS. 

V$) AO COLT H*l£ PAMA^E UAS tBAEXvFO, 3oT D«F 7T> r*E PA" A 

Y* *uuB9€Tl i/HAA tenth a/ ex scasujS one shnAaex 

*Cl£l~r. JThFTLE MAT 3E *cME pAmAC-£T> FELtCAL. o*/L 77*XCD-DET> McLC*. 
Yg}sEE OEM EX AC FAXPljAXE clAX (F/CA TfOA* FoX M PAO-F~ C-*=C . 


PFAR(s)? 


*/ 


Yes 


. No Pr eliminary PFAR Number(s): *51-0' , ^ C-’Z. 





‘77i£o&o€ CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T021 (STS-45) 


Node Interface Separation Clarification Form 


Laft (A) □ Right (B) | Data: 4 ~ 7 - 9 2. 


Aaaoaamont Engine*r(*)/ln*pector(a): Z_, £~, U/ 

Part: B^Vomard Exit Cone (Forward End) 

□ Note Cap (Aft End) 

Q Throat Ring (Aft End) 

□ Cowl (Forward End)* 

□ Throat Inlet- Ring (Forward End) 

□ Inner Boot Ring (Forward End) 

□ Aft Inlet Ring (Aft End) 


Intorfaco Separation Type*: 


A. MetaMo- Adhesive D. Within GCP 

•a Adhesive-to-SCP 

B. Within Adhesive E. GCP-to-CCP 

•H. Within SCP 

C. Adhesive-to-GCP F. Within CCP 

*L SCP-to-CCP 




Corr esp o n ding Comment Number (a): 


oocno. TWR-60695 vcl 


C.-6A 





CORPORATION 
SPACE OPERATIONS 


Nozzle Interface Separation Clarification Form 


Motor No.: 360T021 (STS-45) 


Side: 


"Left (A) □ Right (B) 

_0«t 


Aeeoeement Englneer(e)/lnspector(s): 

L.,k. k/U- ices 

Part: □ Forward Exit Cone (Forward End) □ Noea Cap (Aft End) 

ET'Throet Ring (Aft End) 

□ Cowl (Forward End)* 

□ Throat Inlet Ring (Forward End) □ Inner Boot Ring (Forward End) 

□ Aft Inlet Ring (Aft End) 


Interface Separation Types: 


A. MetaMo- Adhesive 

0. Within GCP *a Adhesh/e-to-SCP 

B. Within Adhesive 

E. QCP-to-CCF *H. Within SCP 

C. Adhesive-to-GCP 

F. Within CCP *U SCP-to-CCP 


f*LL C/ta/MfEl£7iCF 



0.0 ZZ. //V. 


Corre sp onding Commont Numbor(e): 


ooc no. TWR-60695 I vex 


*** C-L& 







CORPORATION 
SPACE OPERATIONS 



General Hardware Clarification Form 


I Motor No.: 360T021 (STS-45) 

Side: 0^ -aft (A) □ Right (B) 

O.I.: ^<--7-92- 

Assessment Engineer (s) /Inspector (s): L- fa/ JL-tCdTS> 


Description: SA/LtSPOZ /f5 5 £7* BLIP P/9+1 



Sketch Observations Below (indudo locations and sizes of sketched features): 

g) &L&/F/V *A/«B3£X A-K//H- 5/WAt *-€rTfi-SAJ£XS /9-MO wOUT 

P/HWA-OGTO H/Lorf /£7 ° 7Z> ?£>&*. /te77H//FX s 

us£X C FHAC7UCeT> Ajlc/*// WITH /=wt> e-T /T~ //tt/ •>/*£- FA#/* 

-2.Z9 tf TO Z.SO° tv/TH THF TlvC A e7*/AI£XS /^/5 5//Vtf- TH-FpPTT. A<U_ oHtX 
££Vb<M£K 5o£ETU'S> /A/ TH/S /FitOl FF+u/£X> F&9-P S>/9-/AA<^£~ t>N£- 
TO CaNTA^T w/TH BC7HKAC- A- AT FHO £///£- A7~ Oc Us/y. 

OF 7F€~ OC/LFW H£79~i>S tw€~*.C Pe-fftr S5fc”T> /A/TO T7/F~ tET*-//* (EPS, 
FFH •? H W>TH P ET7HN tX. S oJ>. ?t/p 

oM£ 5/V U B5CK S&FPoAT £///£- A £T7 Ha////6- 5 c££iu wA- s 

Ftte'TH&FO Fm*H WITH FUJP> £>r //- COA/ £~ //oU «>//</& . /TPPjtoX HA-TETH 
/O O 7HFA SUPPORT A//JS- SC/PeiuS U/6/tf 3£7*T~ SC/C./UTLF /U0CF-TT& 
F/LoM /8~?° to so 3 * 


i 



Correspo n ds ^ Comment Number(s): £ 


00c no. TWR-60693 



VOL 

<L-o>a 


*7Jt*£o&o£ CORPORATION 
SP*C£ OPERATIONS 


- ^ POSTFUQHT OBSERVATION RECORD (PFOR) C-5 

Thrcat-t o fom fd Exit Com Joint (Joint #4) Condition Dr* wing Workshoot 


Motor No.: 3E0T021 (STS-45) I Slda: Loft (A) 


AtMMmont Englnoar(s)/ln*psctor(s): 


Skitch Observations Below (Include loce tl ons end sizes of sketched features): 


*£ 2 tr - 


-9 2 . 




*4* V Z . 


fi * ' cflciMF&wce 

Throat A— mb ty 




f p\£VW-/APFe5lv£i 

ZSVS&'tm**? - ^ 

Carbon Cloth / 

Phanoilc / 

i 

/ 

j 

! 

([ 

Glass Ctoth Phanolle 

u 


1 Throat 

^ r~\J 

jazo- 

/max i 
/ ^ 

a 


^ ; 



Forward Exit 
Cono Assambty 


Cartoon Cloth 
Phanodc 


Glass Ctoth 


Forward Exit 




#0 

fiJO CAttO ^ TOAJ ^ 

u/rrH £ 4 ci > c * f r 
OF - oitettt 


— U 6 *FF To #€**'*'. 

r ** 

CeA / OtT ***- 

5AJC4P0& LeTFfVOl 

Afi & 1 = . 


“ I 


I vtx 
C-7 





corporation 

SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-2 
Internal Noxrie Joint Condition 


Side: Left (A) 


Motor No.: 360T021 (STS-44) 


As sess ment Englnssr(s)/lnepoctoc(s): L,£. W S 


Joint: Aft End Rlng-to-Flxed Housing (Joint #9) 


A. 6m f w wt nMon In tho RTV (Terminated. Through)? 

B. RTV Not Below Char Una? 

C. RTV To tha Primary O-ring? 

D. RTV Past tha Primary O-ring? 

E. Uneurad RTV? 

F. Voids Within RTV? 

G. Foraign Matarial? 

H. Hast Affactsd or Erodad Virgin CCP, OCP/SCP, or adhasiva? 
L Damagad Phenollcs? 

J. BondRne Edga Saparationa? Usa Clarification Form. 

K. PhanoOes Axially Dtsplacad From Housing? 

L. Hast Affactsd Mstal? 

M. Unbonded or Blistered Paint? 

M. Corrosion? 

O. Alignment Pfn Damage? 

P. Excessive Qraasa In Threaded BoH Holes? 

Q. Bolt Hole Damage (Through. Throaded/ H s fl ca l Coll Insert)? 

R. Bant or Broken Bolts? 

S. Metal Damage (Joints or Housings)? 


Comment # 


tea /Comments (7) £71/ /L&bUHTV Ft A-T 300° A. 

/,0O /#. C/gCis /*F€l eXTTA-C CEHC-TH BctT Pf b E7T&V S 

FA*7~ 0-£tN6-. 

frotLE76+/ to saaupC-C c/= FT]/) UsA* o £*€*'*?> 

TH€~ 7^jo 0-JL/H6-S f ?£7U,£FTJ JU/O FLAA'C-F- FclE’S 

Af 3SZ°- i T~ M£79-s^Ctl> w. . PF*£ UJMI77E7J. 

C?r C r »P / r dru/ I.«a 


m F H NtC Ptr §• JO • w . _j j s y+f I 

(£P) ~ryFlC./U~ /HCAP**<i-FTEV FTP eBseFt* * 0 ///&* fTTG* CF' 

y= ^ JFiHTA/O c/E^fMFeTte?i<L€ &*T PfP /Va 7~ £Trm*C> rr+jUt ✓d//V . 

/JP *oo7~ M&S /// va t PS. ^ 

Af£T TO ^cAAoS/oa/ L-OC. /FTFXFi 8£FA/*6- AF 

\ ewt> Anus cavity oi> (aojAcgct to je^PAFr o-e.r*^) 


PFAR(S)? 


i Form (a)? 


PraBmlnary PFAR Numbar(s) 


C la r i fi cat ion Form Page No. (s): 


. 45TC-04 


ooc mo. TWR-60695 



CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-B 
Aft End Rlng-to-Ffaod Housing Joint (Joint #5) Condition Dnsinq Worfcshoot 


Motor No.: 36BT021 (STS-4S) | Sldo: Uft (A) | Pt « ±l2. 

A — ssm ont Enoln— r(s)/1nspoctor(a): / US/t-fCCS 



*77b-CO&*>£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-7 
Cowl Insulation Sagmant Condition 

Motor No.: 3S0T021 (STS-48) | Sk ** : ^ (A) ^ 

AatMamant Englnaar(a)/lnsp actot(t); 4-.g, ItS/t- IC£T ^ 

Qrwt iiw Httton Saamant ObWfVtlflflll 

A. Spring Fin Hoiaa Complatsly Through iho Cowl Sagmont? 

B. Abnormal Haat Effacta or Erosion? 

C. Soot Batwaan tha Cowl Sagmant and Cowl Housing? 

D. BondHrta FaBura Mods? Data CoBactlon Only. 


Yaa 


Commant # 



/ 


HJA 

N/A 

2- 


Notas / Commanta 
Spadal laaua 3.3.4 


_ via/ holSE /A/ /-tectS/A/G- +&5-S4E7VT 

jfH Oft 

<7> ffbJt cj.Mt,(f=-ic*TloU FetW C.-/P A 


No 


PFAR Numbar(a): . 


No. (a): dl-/g> /? 


DOC NO. 


TWR-40695 


C-10 



~'/A*CO&o€ CORPORATION 
SPACE OPERATIONS 


Flexible Boot Cavity Clarification Poem 

Motor No.: 360T021 (STS-4S) | Side: (B^ Loft (A) □ Right (B) | PM* ^ -~7~^ 

Aaa— mont Engines r(«). , ln»poctor(a): L. .<f~, U/ / 

Description: colot- 


Sketch Obsorvations Boiow (Include locations and sizes of sketched features): 



Corresponding Comment Number (s): 1 

TWR-40695 I vol 

*** c-v/t 


DOC MO. 






SPACE OPERATIONS 


POSTPLIGHT OBSERVATION RECORD (PFOR) C-B 
Flexible Bearing, Flexible Boring Protector, and Flexible Boot Condition 


Motor No.: 360T021 (STS-4S) | Side; Left (A) 

Assessment Engineer(s)/ln*pector(s): j_,£ 




Onto: j ?--!- 1 ) 2 - 

£ 4-&-9Z. 


No . Comment # 


A. B— ring Pro to ctor Bum-Through? . ■■ — , ■ 

B. Crack* Through tha* B earing Protactor? , . ■ — 

a Baaring P ro t act o r Haat Effect* or Eroaion Other ^ 

Than at Coed Vent Hole Locations? — — ^ 

D. Soot Between the Bearing Protector and Flexible Bearing? ______ — ^ 

E. Host Effects to the Flexible Bearing? — _-c. — — ^ 

F. Bent or Broken Bearing Pro t ec t or Bolt*? — — 

Q. Flexible Boot Bum-Through? — 

H- Abnormal Heat Effects or Erosion to Flexible Boot ID? 

I. Foreign Material in Boot Cavity? — — 

Notes / Comments ( 

(P TYncjH- *£-AO &£7Mt*LG. fforF*-7Z>£ f 

&CoT AAA-TFXFC ANt> £.oujL c.&t7~ 5 !//«'£. <r 

iw ; 


0 of THc to PeMrMO rfioTFcrvA. Fa*b,/f*t> A//VO- 

ft ACTO A a> r*L.C4*» VtTH- aft & >UJL - 

AT 23 *^ 37 * Z4-*° $ ZD* . NO teATT 5 *S * 

PF/ht us/LtyTTN °N 77HS tOAjpmOh/ 

(f) 77/r ZeiHUMC- P£ 0 TTCTZ>Z AF-r £cf *Fcu/£t> 3 clW s 

FT ICAGUJ Fot_F3. 


PFAR(s)? 
i Form (a) 7 


PreEmlnary PFAR Mumherfal: !fl£l ££ 

Oarffleadon Form Page No. (a): 


doc no. TWR- 6069 S |vol 
«c |~~C -11 


~7JfLCO&o€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-9 





SMCE OPERATIONS 


POSTFUGHT OBSERVATION RECOAO (PFOR) C-10 
Throat DimiMr M— o uwjnont* (Oat* C o B * cB on Only) 


Motor No.: 360T021 (STS-45) 


AiMMW Wt Enqln— r(«)/ Uwp octor(«) 



C-13 




‘77LcO&&€ CORPORATION 
SPACE OPERATIONS 

POSTFUGHT OBSERVATION RECORD (PFOR) C-11 





*77t£o/u>£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-12 

Sub— — mbly PhnnoBc Bondllna Condition . 

Motor No.: 3WT021 ( S TS-48) I — <*> j 

Z gg£gg / 77 ne-sro/t v_ 

PtMoote S u b a aa a m b ly; Aft Edt Con* A«— mbly 

HocoM Prtaioiy BoodllnolWlonoie WMro Mod# PoroonMO* (AN»r H*drolooo «»d w * d "« R *™ W *' ); 

D*grM Location 

I 1 

MataMo-Adhaaiva 5~~ 

Within Adhnalva > 

Adhnaivn-to-GCP 

WNhlnGCP 

OCP-to-CCP 

Within CCP J J I — I 1 

ocd Saeondary BondOnn Fdhim Moda Pnrcnn .toga (Altar Ramowal of Ramamin* Phanollca): 

>” //# Dngron Location 


MataMo-Adhaalva 
Within Adhaalva 
Adha al va- t o-OCP 


Phanode Rnmoval Mathod: 


A. Soot? 

B. Volda In Adh aah n? 

C. Corro al on? 

D p^fgiQn 

E. Volda in Pdyaulflda (Alt Edt Conn PolyauWlda Groawa)? 


Hotot » C«o««. <£> *** 


PPAR(a)? 


OteMcation Form (a) ? 


Mo Praftidnafy PPAR Numbar(a): . 


Mo Clarifi ca tion Form Pago No. (a) 


• Cr-l&L 


doc mo. TWR-6069S |vo»- 

« 1"“* C-15 


SStCO*U>C CORPORATION 
SPACE OPERATIONS 


Moczte Subass+mbty Bond H n# AdhMivt VoM OtHflcttJon Form 


360T021 (STS-4S) 

Side: 

0 

'Left (A) □ Right (B) 


Nozzle Subassembly: /^/=7~ £~X fT~ CcA/€~ /f 


Record Bondline Adhesive Void Measurements and Locations Be kwr : 


Degree 

Location 


Void Size 


Location on Bonding Surface 
From Red 

' iX 


34^ 




0,50 




l.oo 


$0 


. o 


4/,?r 


Notes / Comments 


Correepondtog Comment Number(s): 


TWR-4W95 v 









“7 CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Sub— — mb <y Phenolic Bondline Condition 


Side: Left (A) 

Date: 

!£= 

1£1i9 


Motor No.: 360T021 (STS-45) 


A— wont En g lnaa r(a)/ln ap ect o r(c): 


Phenolic Sub — mbty. Forward Exit Cono Aaaambly 


Record Primary BondBna/PhanoOe FaBuro Mode Parc a ntago (After Hydrol — a and Wedge Removal): 

Degree Location 

| | 

“•“no-***** a.g* gl Tin AQ 

Within AdheMve 20 2&. l£i 

Adhealve-to-GCP <^< £Q SO 

WtthlnGCP 

OCP-to-CCP 

Within CCP 


" *crd Secondary Bondline Failure Mode Percentage 


Metal to A dhe ai uo 
Within Adhealve 
Adhealve-to-GCP 


(After Removal of Re m aining PhenoOca ): 
Degree Location 



Phenolic Removal Me t ho d : 



0 l&sds Ik B 

^l) —to Corrcstavv, wcv^* ^ 

y 

eminent PFAR(a)? Y— * No Preliminary PFAR Number (a): 


Form (a)? 


Praflmlnary PFAR Mumber(a): _ 


Clarification Form Page No. (a): 


ooc no. TWR-4069S 


C 1 - 


I** 

C-16 







CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void aerification Form 

* ■ 


Motor Mo.: 360T021 (STS-45) Side: H/Lsft (A) □ Right (B) | Date: 


Assessment Engineer(s)/tnspector(s): 


Nozzle Subassembly: 


Record Bondline Adhesive Void Measurements and Locations Below: 

Degree * Void Size Location on Bondli 




Degree 

Location 




(0 


Axial 

Ao_ 

Ore. 

.47- 

l£h 

.(J5 




Location on Bonding Surface 
Distance From Fwd 


9. 10 

» v/ 


m 



L 3i 

i kx 1L 



2rvj 


.so 


. jtS 


.IS 
LL XL 


■ 3S 


.40 


■ 47 
■40 


< 


ZoHo 

3\.?L_ 




Corresponding Comment Number (s) : 


ooc no. TWR-6069S vol 


C-/U I 










CORPORATION 
SPACE OPERATIONS 


NotzU Subaaaombiy Bondllno Adhasfva Void Clarification Form 



Conoapondlng Com m on! Numbor(s): 


ooc no. TWR-60695 va 


\l\ 









‘7A40&o€ corporation 
SPACE OPERATIONS 

■' POSTFUGHT OBSERVATION RECORD (PFOR) C-12 

Nod* Subassembly Phenolic Bond line Condition 


Motor No.: 360T021 (STS-45) Side: Loft (A) 


Assessment Englneer(s)/lnspector(s): ^ Q [xck* ' — 


Phenolic Subassembly: Throat Assembly 


Record Primary Bondline/ Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location "TT\co*uV 


1 MS 


Metal-to- Adhesive 

<e> 

Within Adhesive 


Adhesive-to-GCP 

5" 

Within GCP 


GCP-to-CCP 

So 

Within CCP 



**>0 


/40 


'ord Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenollcs): 

T'^r- 0 -o!' dCJef Omgnm Location 

|is^a?s|3a5-5tr| I 

MetaMo- Adhesive *4 Q ^ 1 ^ 


Within Adhesive 

Adhesive-to-GCP 

Phenolic Removal Method: 




A. Soot? 

B. Voids In Adhesive? 

C. Corrosion? 

0. Foreign Material? 


*1$ 



Comment # 


^ &9i-COStO^ HAe4J«-T6 \&**>J*- 

^Lpa«-*-*VtDv 


Yninary PFAR(s)? 


JrrWcstl on Form(s)? 


Yes No 


Yee No 


PreBminery PFAR Number(s): 


Clarification For m Page No.(s): 


ooc no. TWR-60695 vol 




CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 

Motor No.; 360T021 (STS-45) Side: Ei/ Left (A) □ Right (B) ~ Data: <-( - (S 

Aasaaamant Engineer(s)/lnspector(s): CWU- l "TT rr^VnxA 

Nozzle Subassembly: ^\ rOC 3" 

Rocord Bondline Adhaaiva Void Maaauramanta and Locations Below: 


Degroo 

Location 

££. 

/JO 

-Zl— 


' Void Size 


Location on Bonding Surface 
Distance From Fwd 


12h 
s.m 
H.i? 
6?. I 


3. IS 

S.Mo 


3J£ 


Notes / Comments . _ „ . 

/J AH 


Vo dUC 


Cor r es p ond i ng Comment Numbar(s): j 


ooc mo. TWR-60495 vou 


C-/7A 




77 ^ 6 ^ CORPORATION 
SPACE OPERATIONS 

~ POSTFUGHT OBSERVATION RECORD (PFOR) C-12 

Nozzle Subaaaembly P henolic Bondlioa Condition 

Motor No.: 360T021 (STS-45) "side; Left (A) | Date: ' 12* 

A— — mont Engines r(a)/ina pector(a): /) . ^Je.(so n j P- 

Phenolic Subaaaembly: Aft Inlet/Fonaard Noae Ring* 

Record Primary Bondllne/Phenoflc Fallura Mod# Pareantaga (Altar Hydrolaaa and Wadga Removal): 

' o- H 0 | +*> | | 

MetaMo*Adhealve /d~D 75* *7^ ___________ 

Within Adhaalva tO {&_ f & 

Adhaaiva-to-CCP /$" “25" ?_D 


Within GCP 

OCP-to-CCP 
Within CCP 


'•cord Sacondary Bondlina Faltura Moda Pareantaga (Altar Ramoval of RamaJnlng Phanotica): 

/ Dagrao Location 


MetaMo*Adheafve 
Within Adhaalva 
Adheaive-to-GCP 


PhanoDc Removal Method: 




A. Soot? 

B. Voids In Adhaaiva? 
C Corroaion? 

D. Foreign Material? 


Comment # 


Notea / Comments /. V fit Is doa,*** o* c /*n Cfat/O* p<$. C- W4 

2 Medium A £S>rrPS/**i /a uremi juef^f i 9 udheSi^t 


’aMmbiary PFAR(a)? 
^•nnemon rtwiin®/ r 


. No Preliminary PFAR Numbar(a): 

No OmWcaMon Pom Pa gm Ho.(»): , 3jL 


ooc mo. TWR-60695 Ivol 


C-18 


CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subaaeembly Phenolic Bondline Condition 


| Motor No.: 360T021 (STS-45) 

Side: Left (A) 

Date: ^ “/ 7' f 2- 

Basarnggas 


PhenoHc Subaaeembly: Noee Cap 


Record Primary Bondline/Phenolic Failuro Mod* Percentage (Aftor Hydroiaae and Wadga Removal): 


Degree Location 


Metal-to-Adheeive 

Within Adheeive 
Adheaive-to-GCP 
Within GCP 

OCP-to-CCP 
Within CCP 

0' 360 
































/0 








10 

















Record Secondary Bondltne Failure Mode Percentage (Alter Removal of Remaining Phenolica): 


Metal-to-Adheeive 
Within Adheeive 
Adheaive-to-GCP 

o-v* 

9o-JgO 

ttO'lbO 

Degree 

Location 




Z 

/O 

Z 














18 

9o 

98 







Phenoic Removal Method: e J 



Yee 

No 

Comment # 

B. Volda In Adheeive? 
C* Corrosion? 



/ 



^ . 

D. Foreign Material? 








Notea / Commente - ^ u j 2 42* C*nH*f*C **U <+244*. 

Special lasue 3.3.1 LQls A# t~ 4e 4o*n 1 - 

/. yp/Jx PR c./prifcrf** /J- C-/1A 

£ /fteJiMPI Cffptvs/C* t* «r**S 

VoHminary PFAR(e)? ______ Yea No Pr eB m lnaty PFAR Number(a): 

V J a rM cat lon Form(e)? Yea No CtariReation Form Paaa No, (a): C~>9A 







SA&0&OC CORPORATION 
SPACE OPERATIONS 


Nozzli SubatMmbly Bondlln# AdhtiJvi Void Clarification Form 

Motor Wo.: 360T021 (STS-45) Side: B^Laft (A) □ Right (B) Data: 4^12. Z ijL 

A— — mont Englneer(s)/ln*pector(a): /VeJs&h A All /Ur 

Nozzi* Subaaaembly: /]/ofeJ 

Record Bondline Adhesive Void Measurement* and Location* Below: 


Degree 

Location 

A/ose- Cop: 


Void Size 

Axial Qre. 


fOMVt/fJ /UoS€ * 


£5“ .$ 


Lo ca tion on Bonding Surface 
Dtat a n ca From Fad 


/SI 

. 4 

. 25 * 

/2. £ 

2/2 

. to 


2.3 

Z*4 

A2 


/^. 6 



imfFWpOfKMvQ V^O C iwTHm rR|ITrOW\l|B 



TWR-60695 I vol 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-12 


| Motor No.: 36OT021 <ST;,-45) 

Skia: 

Left (A) 

Data: ^ —)0~9 Z-. 

1 As*#ttm+rit EnginMr(s)/ln*p«ctor(s): l / 

loli-KSS. 

4. J£LL£X 5 

I Phtnotie SubMMmbly: Co*rf Assembly 


Dagraa Location 


MstaMo-Adhsaiva 

Within Adhasiva 
Adhasiva-to-SCP 
Within SCP 

SCP-to-CCP 
Within CCP 










lOO'Zi 

















































**acord Secondary Bondllna Failure Moda Percentage (Aftar Ramoval of Remaining Phanolica): 

Oagraa Location 


MataMo-Adha ai va 
Within Adhaaiva 
Adhesive-to-SCP 


Phenolic Ramoval Mathod: 


= 


Ym 

No^ 

Comment # 



t 



•Z- 



LSJL 


Metal Houai na BondBna Surfaea Observations: 

A. Soot? 

B. Voids In Adha ai va? 

C. Corro si on? 

0. Forsign Material? 


Notes / Comments (D CtAfilFrC*T 70 S/ *>ANf PA^iT C-ZOA. 

^ ; ’ypTCAt. H£AVY coktOSUAt ON Bo/VC //Y7FZFjPZ~ f F*U. ct£a,rPS[(xc £\ | 

PFAA(s)? Yaa ^ Hn P raindnary PFAH Number (a): 


Clarification Form(s)? 




Yaa 


.No Clarification Form Pago No. (s): 


C--2^> A 


TWR-60695 


C-20 



'/Svc&&&€ CORPORATION 
SPACE OPERATIONS 


Nozzle SubttMmbly Bondllna Adhesive Void Clarification Form 

Motor Wo.; 360T021 (STS-43) Slda; Laft (A) □ Bight (B) | Data: /0-J Z> 

Aa aaaamant Engineer (») /Inspector (a): ^ ( //_ ft . 

Nozzle Subasse mbly: COUjL £5 

Record Bondline Adhesive Void Measurements and Locations Below: 


Degree 

Location 


!j>0 

ZZJ_ 

^0‘ 


7 z i£_ 

’*>40 


Void Size 


/, ££ 




0 70 
).0O 
0.80 


0. 40 
1 . 00 * ** 
0.40 
A 70 +* + 

<9. 

/ ■>**** 

( ,20 


Location on Bonding Surface 
Distance From Fwd 

<3.00 ^ 

0,0X0 ^ 

0>. oo * 


O.oo 
o. oo 
0.00 

OQ^ 

0. oo 


Notes / Comments ® ATI/ UJ/f-S oBS£*.vet> Mi*£T> u> iTH AT>HiE r 3lV£~ AT r9. 
mi /. zo /rt A-xiac. wax. ahp 3. oo / a /. c/icu^xex^r max. 

*rl Jfm Zw r * B *£* t ,*> at - /3r f +*& 

1.00 /M AXt/KM/hX. /hVD C.±0/H. CJE*'#M£7L0'CC- mA*. A» *7?V7L MA**'*- 

UAS O P*CA I'C-£> in ;NT€%PAc&: 

tM tv //^ntustoA/ fillfP THfS ■ retP • 

# 2 TV /XTtm/oM //TTO FOEujjHLp OAt£- TfrfAO of TH’S vfifP 

this ct/tCuMF£JleW77AC usiPTti A-PPt-t£3 A7~ F^fiusAAD £Af& 

'f££ £7ts frtiHxFX TCUsALO AFT- &VP OIS77HVCF. 


Corre s pond in g Comment Number(s): £ 


OOCNO . TWR-60695 I vex 





77 (^ 0 / CORPORATION 
SPACE OPERATIONS 


- POSTFUGHT OBSERVATION RECORD (PFOR) C-12 

llonlf SubitMinbly Phenolic Bondline Condition 


Motor No.: 360T021 (STS-4S) | SMo: Loft (A) I 

Asaessment Engineers) /Inspector (a): J_ . U/I LKfTS / /f /*1 ILL& fc. 

Ptionollc Subassembly: Fbtod Housing Assembly 


R#COftJ primary BondUne/Phenollc Failure Mod# Percentage (After Hydrolase and Wadga Romoval): 

Dagrao Location 

15/r-fT |/3r-225TZ25--3/5-1 ' | I I 

773 'p-O I 4-£> I 



- 7^-7^ X' — 

St i - 

Af°TE~ <r- Metal-to-Adhesiv* ^ Z. ^ 

Wfthln Adhesive 

— Adhestve-to-GCP "7^ 

2 WHNnOC lO* -70 

GCP-to-CCP 

Within CCP 


- -ord sacondary Bondlino Failure Mod* Percentage (After Removal of Remaining PhenoHcs): 

y _ Degree Location 

— ■ t #— l I 


I 5 / 5145 - krw35~ |/3$--2 

MetaMo- Adhesive 

Within Adhesive I 


2Z5~-3/i 

/V* 


Adhestve-to-GCP 


[OO 100 



Phenolic Removal Method: f 


A. Soot? 

B. Velde In Adhesive? 

C. Corrosion? 

D. Foreign Material? 


Comment / 


T^Pf£JH- f TfE?f7~ £>. 50 /// 

& FVLJ- CJlC*t/4F£X 


i/// 77 ^C / t A -- 

fae-cp goMP futPA-ce- AJery-Air go-A'ZTFD: *,s~=4-OZ 

®’ 3 ,r?4/"= A?Z . 4f-l3S**2£’7. J IS^-ZZS-ZO*>; Z 2f-3'S~- W'‘- 

PFM*jHrt€N ON TH-lS . Mjt/TTfN ON TINS «»■« , 

/s 30% a-Tc->c 

«ninery PFAR(s)? Yea No PraWml na ry PFAR Number(s): 4-5 ^ ^7 , 


•Clarification Fomt(s)? ___Yss ^ No Oerillcation Form Page No. (s): 


00 c no- TWR-60693 |*a- 

« l~* C-21 


< 77teo/x>€ corporation 

SPACE OPERATIONS 

.... POSTFUGHT OBSERVATION RECORD (PFOR) C-H 

Cowl Rina Phenolic (SCP) Soctlon Condition 


motor No.: 380T021 (STS-43) 1 SW: Lo*t (A) Doto: 

Assessment Engln— r(s)/lnspactor(s): Wilt Ci, Clqplf 


Comment # 


A. CroM*ply crocking In virgin material? 

B. Ply lifting? 

;ord tho Cowl Char and Erosion Measurement* Below; 


Station 

Location 

0.3 

1.0 

2.0 

3.0 

4.0 

9.0 

-■ 6.0 

6.8 


Erosion Char 

Jb_ .lj_ 
._zo . 7 ? 

. to 

.i* , 0* 

d/jA- mM- 
azJA- jdL 
^zjA. J££ 

A/ 16— 6Lk. 


90* 

Erosion Cher 


- 2.3 

.27 

.3Z 

-32 


.67 

.6S~ 

^£g 


.27 .72 

ti/d- mJa. 

±M- 

d&- 


180 

Erosion 

.12 

.2f 

. 3 / 

.33 

. 3 / 


Char 

m b G 

jj 

.±2 

u-£2L 

A ' lA 


270* 

Erosion Char 


./f 

2LL 

.27 

2£ 


. 7 / 

•6t- 

73 


vj£- 

dJA- ±M- 


— gative Margin of Safety? 


Station: 


^ ££f 

cdA mM- 

Degree: 


Ms/ COflMIMfrt* < ~i ^5 ~ 

Special Issue 3.3.2 T O'M 1 . 


JfJ&ifioAml Se 



S-.J.t f Chet- 

?<o° 

Ev^i/o* * 

CMr* 

£?-l> .2 4 

.6 7 

./? 

.J7£ 

l-o ._2 f 

. *2 

./y 

^1 

H 
% 1 

2 a -_3_3 

iff 

.27 

.7f 

5.^7 -_il 


22 

.75' 

4L<r -_2± 


A/ A 

v !A 

51<3 Wi 

At /A 

A> M 

At !A 

^crir dJA 

/.// 

"lA 

/■oZ 

'srinary PFAR(s)? 

Y— ^ 

^2 Ho 


AH c.har A) C4$ttr<./»enh at 
Skti/on C.O Ceprewt fai*l 
jftjf t affeetd d-tpf^ • 


Preiminery PPAR Number(s): . 


| VQ- 

C-22 



*7&Co£o€ CORPORATION 
SPACE OPERATIONS 


<*< p 


POSTFUQHT OBSERVATION RECORD (PFOR) C-14 
Forward Ea dt Cone Phenolic (CCP) Section Condition 

Del 


Motor No.: 360T021 (STS-45) 1 Side: UR (A) 


A mm iwnt Enginoor(a)/lnapoctor(a): 


A. CroM-ply cracking in virgin material? 

B. Pty lifting? 


Commant 9 


Racord tha Forward Exit Cona Char and Eroaion Meaauremente Below: 

Station 0* W 1W 

Location Eroaion Char Eroaion Char Eroaion Char 

1.0 .-w • 'sa- --ra - 02 - 

4.0 +30- 42 L_ 

4.0 ■ V g .*W • iO .~>u i2*2_ i fe** . 

UA WK .3fr .Ti Hi— 


0* 

Eroaion Char 

^3ii 


■ .'W 

UA UK 


90* 

Eroaion Char 

.•SS>- -TS 

• .~1L> 

.3fr OH 
UA UA 


270“ 

Eroaion Char 

■jia ja 

A)a a! ft - 


Negative Margin of Safety? 


Station: 


Dagraa: 


Notaa / Com manta 




*VeBminary PFAfl(a)? 

Yaa 


ProEmlnary PFAR Numtoer(a): 


ariWcatlon Form(a)? 


No Ctatflcatlon Form Paga No. (a): 


doc ho. TWR-40695 |vol 

« l^ctiT 









‘77H&&&6 CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-15 




CORPORATION 
SPAC£ OPERATIONS 



POSTFUGHT OBSERVATION RECORD (PFOR) C-18 
Thf oit Intel Awwwbly Phenolic (CCP) Section Condition 

Motor No.: 360T021 (STS-48) [ Side Loft (A) | "1 '°[2- 

Assessment EnginQor(a)/lnspQCtor(e); /S/\ . £, f j e.rl<^ . L-. 


Throat Ipla l Asaa mblv Phenoiic Section fltoBDflUflDlI 

A. Cross-ply cracking In virgin material? 

B. Ply lifting? 


Ym No Comment # 

-J— 

'/ 


Record the Throe* Inlet Ring end Throe* Ring Cher end Erosion Measurement* Below; 


Station 

0« 

» 

90* 

IBP* 

270* 

Location 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

1.0 

MIL. 

H|ft 

-Lea. 


LQ2l 


iofL 


2 0 

I.IO 

."JO 

i .r'Pi 

.i r n 

\.CtL 

•JjsLg. 

UP- 

•fclL 

i A 

1 \Ca 


/. 

a 

ur> 


1 • Ul- 

V2 

6.0 

i.iq 


L fl 


iJi. 

dal— 

U3_ 


m A 



l.ll/i 

.(rZ 

l.3o 


l.3£> 

. GO 

B«U 
10 0 

J « au. 

1. 1 1 

.GO 

1.14 

mi ■ wL. — 


.S4. 

JJiL 


12.0 

ua 

GO 

Ul 

.(oO 

U3_ 


1 . to 


14.0 

UJL 


i-r>^ 

• <^o 

JalL. 


M3 

.G 1 

11 A 

1 OG 


l.n? 

. G\ 

\.m 


l.oS 

,<p1 

1 V 

16.0 

1 1 Ww, 

•74 


• 

S\ 

.H - 

A3_ 

• 1^- 

20.0 

.11 

.IS 

.7^ 

.(nl 

• 11 

.12*- 

f 7-1 — 


22.0 

.43- 


via. 

VJ2_ 

Jl<Q- 


vdS. 


MO 

. 3G 

.Si 




i2S 

-^2- 

• 7.<b 

Negative Margin of Safety? 

• Yea 

/ No 

Station: 

. Degree: 



Notes / Comments 


OreBminary PFAR(s)? Yea 

V e rifi cat ion Form(s)? Yea 




Preliminary PEAR Number(s):_ 
aerification Form Pago No. (s): 


ooc mo. TWR-*0693 |vcx 
w |^» C-25 



CORPORATION 
SPACE OPERATIONS 








'7Aco&o€ corporation 
SPACE OPERATIONS 

POSTFUGHT OBSERVATION RECORD (PFOR) C-18 
Forward Nosa R ing and Aft Inlat Ring Phenolic (CCP) Section Condition 

Motor No.: 380T021 (STS-4S) j Skla: Loft (A) | 

Aoeoacmant Englnaar(a)/lnapador(a): g_. — 

Eflmant Noaa *nd ah Inlat Rina Phenolic Se ction Observation*; Yaa No 

A. Croaa-ply cracking In virgin material? . ■ - ■ y— 

B. Ply lifting? — 

♦ 

Record the Forward Noaa Ring (>503) Char and Eroeion Maaauramanta Below: 

Station 0* *0* 18 °* 

i oriHen Eroeion Char Eroeion Char Eroeion Char Ere 


v 

# 


Station 

0* 


Location 

Eroeion 

Char 

28.0 

,;// . 

.*7 

30.0 

t ?z . 


32.0 

t&£- . 

r 


Nagatfva Margin of Safaty? 


/.*•/ jl£- 

. t£_ 

dZ .g- 

_ Y«« v 


* \££ . 

-dl— . 

Station: 


Record the AH Inlat Ring Char (-504) and Eroeion Maaauramanta Below: 


Station 

Location 

34.0 

0* 

Eroeion Cher 

.<?? .Si 

90* 

Eroeion 

Char 

.S/ 

30.0 

/V / o 

.et 


38*0 

S'f .it 

.92 

.sY 

30.0 

.9? 

.96 

.S’ 7 

Negative Margin of Safety? 

Yaa _ 

£_ 


180* 

E r oeio n Char 

.0* 


f/ 


Station: 


Comment # 


270* 

Eroeion Char 

» u ^ -> 

3 // - * 

* ^ ; 

- 1 

Degree: . 


270* 

Eroeion Char 


Degree: 


| VOL 

C-27 




CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-1 
Nozzle Assembly Quick-look Condition 


5) I SWe: Right (B) I Q* 


Motor No.: 360T021 (STS-4S) | 

Assessment Engineer (s)/lnspector(s): L-,S. k 


A. Metal Damage Due to Transportation or Handling? 

B. fhonolle Damage Due to Transportation or Handling? 
C Foreign Material? 




No^. Comment # 


Notes /Comments TOOL 

(bf'Aif S) 0T-2LL.tr 

^ 

OrznfrTlOJS . 

__ /A/ * 7»-u-eZ> r»£- o*re* 

fUNC- /hr Y A &, >&.,<, fit ?/>& usjll. e<r Aen**^ 

:?*rx+r „*+•**** — 


Vsdminary PFAR(s)? 


No P reBmlnary PFAR Number(s): 




CORPORATION 
SPACE OPERATIONS 


POSTFUOHT OBSERVATION RECORD (PFOR) C-2 
Internal Nozzle Joint Condition 


Side: Right (8) 


Date: 4 ~ 7' 72 


Comment # 

/ 


Motor No.: 360T021 (STS-4S) 


Aeaeeement Engineer(e)/1nepeetor(e): Q/(J/c£. - 


Joint: Noee Inlet-to-Flex Bearing-to-Cowt (Joint #2) 


A. Gee Penetration in the RTV (Termineted. Through)? 

B. RTV Not Below Char Une? 
a RTV To the Primary O-ring? 

0. RTV Peat the Primary O-ring? 

E. Uncured RTV? 

F. Voids Within RTV? 

G. Foreign Material? 

H. Heat Affected or Eroded Virgin CCP, GCP/SCP. or adhesive? 

1. Damaged Phenollcs? 

J. BondUne Edge Separations? Use Clarification Form. 

K. Phenollcs Axially Displaced From Housing? 

L. Heat Affected Metal? 

M. Unbonded or Blistered Paint? 

N. Corro si on? 

O. Excessive Grease in Threaded Bolt Holes? 

P. Bolt Hole Damage (Through. ThreedediHelleal Co« Insert)? 

Q. Bent or Broken Bolts? 

R. Metal Damage (Joints or Housings)? 


Notes / Comments 9A . 

/d F*fLM <c- 3 /54^tT MO c - 

G-c# £*+<- ecMLtFtCAW ^ ^ 

® meic-ti rifimisK. av fA-sr fXv'IMf 




Pre Bmlnary PFAR Number(s): 


U-5C- 


IvOL 

C-2? 





CORPORATION 
SPACE OPERATIONS 


QtMral Hardwara Clarification Form 


Motor No.: 380T021 (STS-43) I SWo: □ Laft (A) S^Blqht (B) [ Oato: ^ 


Aaaoaamont Enginaar(a)/lnipactor(«): L , £r, )(/ S 


Potcrlptlow: F^7~ FXlMAXy Jf/A/7~ 

Skate* Obaarvations Batow (Indudo locationa and sizas of akatchad faaturoa): 




\/Q 0 . ^ "rfl 1 '*- 1 * C. JO*c.»*' p d • 






\rJ 


. yi£T M -' 

7 ft*?*^* 


r/irn a***' 


w ft t 5 


ND5£~ Hoi4SW6- Ja/NT 2 - 

MtTpP/. £.HL£>to/R>R# //V Hbl£~S A~T t>, IZ £ lS 727 

■ fr /M /4AX/»»ri. *£ •* «*&> T* &-£*+' »+*■£* 

pm* pJ-f' a p t ntp~n 0*5 


CocTMpood^tQ OoivifVMfvt Muwb#f(i)i 


; NO. TWR-d 069 J 





77 ^ 4 ^ 9 ^ CORPORATION 
SPACE OPERATIONS 


— POSTFUGHT OBSERVATION RECORD (PFOR) C-3 

Nom Inlat-to-Flax Boaring-to-Cowl Joint (Joint #2) Condition Drawing Worfcahoot 


u.>» iu . Mimn ffiTSUSI I Sido: RioM (B) I Dot* ¥ ~ /" 



Jariflcation Form(*)7 


Ow OTcati on Form Pago No. (a): 


ooc mo. rVB-40695 


-±2L 

C-30 










'7&U>£o£ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-2 
Internal Nozzle Joint Condition 


Motor No.: 360T021 (STS-48) 1 "W* < B > 


Assessment Engineer (s) /Inspector (•): fc- fiUu-fc 


Joint: Note hdet-to*Throat (Joint #3) 



A. Gee Penetration tot the RTV (Terminated, Through)? 

B. RTV Not Below Cher Line? 

C. RTV To the Primary O-dng? 

0. RTV Past the Primary 0-ring? 

E. Uncured RTV? 

F. Voids Within RTV? 

a Grease Inhibiting RTV Backfill? 

H. Foreign Material? 

L Heat Affected or Eroded Virgin CCP. GCP/SCP, or adhesive? 
j. Damaged Phenolics? 

K. Bond*"* Edge Separations? Use Clarification Form. 

L. P henoB cs AxteOy Displaced From Housing? 

MLHeet Affected Metal? 

N. Unbonded or Blistered Paint? 

O. C orrosion? 

P. ABgnment Pin Oamage? 

Q. rTsaalira Grease in Threaded Bolt Holes? 

R. Bolt Hole Oamage (Through, Threeded/Helleal Coil Insert)? 

S. Bent or Broken Bolts? 

T. Metal Damage (Joints or Housings)? 


Notes / C om ment s 


Spedel Issue 3.2.S.2 nJo 04*iAc.E SV 

&f***£P pfZJrtJ&Y 

*z>^**&> ,ZCr ~ J ( * ££ ** 

jgoss/O C ~ S 


PFAR(S)? 
i FOrm(s)? 


PreBminary PFAR Number(s): . 


No.(s): 


ooc no. TWR— 60695 


CORPORATION 
SPACE OPERATIONS 


Nozzle IntwtK* Separation Clarification Form 


360X021 (STS— 45) | Side: □ Loft (A) 


Data: 4 ' 0 ~9Z 


Aaaeawnent Eng ln **r(*)/1n*pector(«): 


Part: Q Forward Exit Cono (Forward End) 

□ Throat Ring (Aft End) 

Jgf Throat Mot Ring (Forward End) 
a Aft Inlet fling (Aft End) 

□ Noe* Cap (Aft End) 

□ Cowl (Forward End)* 

□ Inner Boot Ring (Forward End) 

Interface Separation Type*: 

A. MetaMo- Adhesive 

D. Within GCP 

•a Adheafve-to-SCP 

B. Within Adhesive 

E. GCR-to-CCP 

•H. Within SCP 

C. Adhesive- to-GCP 

F. WHMnCCP 

•L SOMo-CCP 



00G 




, oof 


.OOf 


, oof 


Common! Number (a): 


TWR-6069S I vol 















CORPORATION 
SPACE OPERATIONS 


POSTFUQHT OBSERVATION RECORD (PFOR) C-4 
liau lnl«Mo-Throat Joint (Joint #3) Condition Drawing Woctahoot 





'77Uo£o€ corporation 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-2 
Internal NozzJa Join! Condition 

Motor No.: 360T021 (STS-45) | std * ; Rtqht 1 P * t * 

Aa sasamo nt En g i n aar(s)/lnapoctor(a): Z. JE-. U/ /L-lCG" 

Joint: Throat-to-Forword Exit Cono (Joint #4) 


4 - 7 - 1 *- 


Conwnont # 


iniinri imm— wwi, » ■■■■ ^ 

A. 6 m P o notrotlon In tho RTV (Terminated, Through)? — ■ " 

B. RTV Not Boiow Ch or Uno? j yr- ~j 

C. RTV To tho Primary O-ring? — — - * 

0. RTV Post tho Primary O-ring? j^r* 

E. Uncurod RTV? ■ 

F. Voids Within RTV? — 

Q. Grosso Inhibiting RTV Backfill? ■■ — — 

H. Fbroign Matorial? pr- 

L Hoot Affoctod or Erodod Virgin CCP. GCP/SCP. or adhoah/o? — 

j. Domagod PhanoW cs ? — - 7 — ^ 

1C BondOno Edgo Separations? Uao Clarification Form. — - 

L. PhonoNes Ariady Oispiacod From Housing? — pr— 

__ M. Hoot Affoctod Motai? — pr- — 

N. Unbondod or BUstorod Paint? . ^ 

O. Corros i on? — 

P. ABgnmont PWi Oamago? — — 7 — 

Q. Excessive Grosso In Throodod Boh Holes? ■ ■ — — *+• 

R. Boh Hole Oamago (Through. Threeded/Heiical Coil Inaort)? ^ 

S. Bant or Broken Boha? — 

T. Motai Oamago (Joints or Housings)? — ~ 

. ... / 7 ) a tv 70 ahc-h T 7 pe rt/w/her q-aTajg- 

Notao / Commonta c/Ad/p\ f-&L Be* 7~ A>fO At*7~ £TXrE7VD PA- *7 a-P*AJ6-. 

Special Issus 3. 2.3.2 — No 6-AS PA-THS *~'£X.S‘ PA-^7 £77?tV& 

@ A/OT-TuJt /AJT£~PF^C€‘ *€PAtftfnoA/ Ci-A*_ /bp /A P/Xrf c-~XZA /c-&A 

(^) TYPrt+L tfEViLfM TO p£7f-l /P OA/ 7bf*-oA7~ 

///TEPFftcZ */V H46-H Pfi/pAAY o-P/A/^ cC>cA nr& 

//V TE~PMt mzJ/Tt- Y A-Ipua/o t-fPcc/* A=-£&£TVe£~. A PfAP U/A* u>P / rTE 7* 
oaj 77** C+Np{TlOtf . 


PFAR(s)? 


PraBminary PFAR Numbor(s): -f> > 

Clarification Form Poga No.(s): 


TWR-60495 


*7&co£oC CORPORATION 
SPACE OPERATIONS 


Nozzl* Interface Separation Clarification Form 


Motor Mo.: 36QT021 (STS-4S) | Side: □ Left (A) (g^RIght (B) | Data: 4- "7- 9 ' 2 - 


Assessment Engineer (o)/lnspector (a): L. .£ . U/ /JL £TS 


Qfnnard Exit Cona (Forward End) 

□ Throat Ring (Aft End) 

□ Throat Inlet Ring (Forward End) 

□ Aft Inlat Rfog (Aft End) 


Intarfaca Separation Types: 

A. MetaMo- Adhesive 

B. Within Adhesive 

C. Adheeive-to-GCP 


D. Within GCP 

E. GCP-to-CCP 

F. Within CCP 


□ Nose Cap (Aft End) 

□ Cowl (Forward End)* 

□ Inner Boot Ring (Forward End) 


•a Adhesive-to-SCP 
•H. Within SCP 
*L SCF-to-CCP 


M 1 1 IL 1 I It ■»! 




£5~ C ’-/Z0 


O.&LO /M. 


O O 50 ///. 


Correspondtag Comment Momtoer(s): ^ 


doc mo. TWR -60695 va 


£ 1 - 33 /? 









77uco4soC CORPORATION 
SPACE OPERATIONS 


Nozzle Interface Separation Clarification Form 


Motor No.: 360T021 (STS-43) | Side: □ Left (A) 0 Rlflht (8) | Date: ^-~ 7 ~ ? ^ 


Aaseesment Engineer (a) /Inspector (a): 

L u^luiL€'S> 


Part: □ Forward Exit Cone (Forward End) 

B^Throat Ring (Aft End) 

Q Throat Inlet Ring (Forward End) 
□ Aft Inlot Ring (Aft End) 

□ Nose Cap (Aft End) 

□ Coed (Forward End)* 

□ Inner Boot Ring (Forward End) 

Interface Separation Type*: 

A. M*taMo-Adh**Jv* 

B. Within Adhesive 
C Adhesive- to-GCP 

0. Within GCP 

E. GCP-to-CCP 

F. Within CCP 

•Q. Adhesive-to-SCP 
•H. Within SCP 
*1. SCP-to-CCP 


Full cua/tf/=en€?ice- 


0.0 + 0 


Corresponding Comment Number(s): 


ooc no. TWR-60695 * 


C-33 B 










7*VCO*SOC CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-S 
ThroaMo-Forward ExK Con* Joint (Joint #4) Condition Drawing Wortah— t 


Dot*: ^-7-921 


Motor No.: 360T021 (STS-43) I SW*: Right (B) 







JT 

/ 


Cteriflcaflon Form<*)? 

ym _ 

^ No 

Oartflcarton Form Pag* No.(*): 
ooc mo. TWR-60695 



CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-2 
Internal Nozzle Joint Condition 


Motor No.: 360T021 (STS-45) I Side: Right (B) 


Assessment E«gineer(s)/Inspector(s): k/ll~IL£~S 


Joint: Aft End Rlng-to-Fixsd Housing (Joint #5) 


Dale: *-7-9 2- 


Comment # 


A. Qae Penetration In the RTV (Terminated, Through)? 

B. RTV Not Below Char Line? — — — 

C. RTV To the Primary O-rlng? 

D. RTV Past the Primary O-rlng? — 

E. Uncured RTV? — 

P. Voids Within RTV? — Yl— — — — 

a Foreign Materiel? — ^r- 

H. Heat Affected or Eroded Virgin CCP, OCP/SCP, or adhesive? — 

I. Demaged PhenoBcs? — 

J. BondHne Edge Seperatlons? Use Clartflcation Form. — 

K. PhenoHcs AdaMy Displaced From Housing? — 

L. Heat Affected Metal? — 

M. Unbonded or Blistered Point? — 

N. Corrosion? — — ■■ 1 1 — 

O. Alignment Pin Damage? — — — 

P. » < *«« «> « Grease In Threaded Bolt Holes? ____ ^ ■ ■■ — 

Q. Bon Hole Damage (Through. Threeded/Heiical Coil Insert)? 

R. Bent or Broken Bolts? — 

S. Metal Damage (Joints or Housings)? — 


Notes / Comments 

Q TYf(CjhC tf/cAPSC( fiTv t/a ids ^ €TA-<r /rt'r&R/*/ rrm 

/b/LH/fi/P cs A£*tMf=^TL€7>/<Z , B«T P' D AJa7~ £‘X't&/C> 7H/U/ 7hb£- jc/ast. 
N0 wA-S afSF7Tu£T> //V i/*t£>S 

® y)£T>MM TV c+/Ut>$/oU caCATTO //VT&X M’ 'rT^TLY' 

VN A-Fr &VP> A/ A/a- F/FA/ae" ca-v > TT’ 

O E> (ACAJMC&fT TO 5 &C4A/ Dfijty O-t/JVg.) 


PFAfl(s)? 




‘^Tno 


Prsdminary PFAR Number (s):_ 


- -in - - CsanoM Baaa |al« 

uarmemn ronn r^i 


C-35 


77icO&&€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-6 
Aft End Rlng-to-Fbcod Housing Joint (Joint #5) Condition Drawing Workshop t 


Motor No.; 360T021 (STS-4S) | Sldt Right (B) 


Data: 




AwMMMftt Engin— r(»)/ln«poctor( a): C .£*, 






Metaa / Commtntt 

(p PfoK F**-M <L-$7/9 

(2) &C/YDJ-HVC r&H-UlC Moor KftTW# JHt /A/S£«-*r7'# sE&*e*V rs 

^ puUL- LE1J6-7H fi#t> c< 


. iRaninary PFAA(s)T Yaa 


JvificailM Form(a)7 z. Taa no 


PfM Numbar(a): - 


F oam Paga No. (a): |^S2£ 


imp. TWtt-60693 |vol 
| amk c _ 37 



*77ico/x>€ CORPORATION 
SPACE OPERATIONS 


Ftodbla Boot Cavity Clarification Form 

Motor Wo.: 36CT021 (STS-45) | SMo; □ Loft (A) gf Rig h t (B) | Pato: 4 ~7~ ? Z- 

Asaaaamant EnQlnaar(*)/lnapactor(a): L . US/A-fL^ 

PoacripMon: CO^t- *£Z-M£7VTS £ffW-S- 

Obaarvations Balow {Indud# location* and aizaa of akatchad faaturaa): 

9 *er/FfiC£- PC/ST&tS 

TYPICAL, 



Cowl Housing 


Flax Boot 


Corraapondina Comma** Numbar(s): 


ooc no. TWR-60695 |vo i 

« \~*C-T7/? 






’7A£o&&€ CORPORATION 
SPACE OPERATIONS 


/ 


POSTFUGHT OBSERVATION RECORD (PFOR) C-» 

Pfuthu Boring, Flexible Boring Protector , and Flexible Boot Condition 


Motor No.: MOT021 (STS-4S) 1 Side: Right (B) 


Date: 4- ~ 7-9 ^ 


Atowntnl Englneer(s)/1nspector(s): /_ //_ (L&S 


Prat actor, and Boot Ob— rvmttontl 

A. Boring Protoctor Bum-Through? 

B. Crocks Through tho* Booring Protoctor? 

C Booring Protoctor Hoot Effects or Erosion Other 
Than at Cowl Vent Hole Lo ca tio ns ? 

0. Soot B e t wee n tho Bearing Protoctor and Flexible Bearing? 

E. Heat Effects to tho Flexible Bearing? 

F. Bent or Broken Bearing Protector Bolts? 

G. Flexible Boot Bum-Through? 

H. Abnormal Heat Effects or Erosion to Flexible Boot ID? 

L Foreign Material In Boot Cavity? 


Yea 


2 


Comment # 


z: 


z 


z 


± 








Notes / Comments 

(7) TYftcAC. st-A6- fi&btfttc- rje.cTE-^n># £ ^or 9o*r~ 

ATATfXf AC AA/P Cotuc &1SA*$&*PLY de'T 5 

' (z> me r&>Ttr*n*. a-ep X/pc- show < n> Z. ex set's 

pr A.El+S /fceS’S. 


Iminary PFAR(s)? Yes 

c la rifi ca tion Form(s)? Yes 





Prelmlnary PFAR Number (»):_ 

M^IDuiLui Ehmm Bwaw ||jk fell 

uanncaoon r m 111 raQw 


TWR-E069S | vol 

jeMC C-38 





CORPORATION 
SPACE OPERATIONS 

POSTFUGHT OBSERVATION RECORD (PFOR) C-9 
Flexible Bearing Protector Thickness Measurement* 


Motor No.: 360T021 (STS-45) Side: Right (B) 


Assessment Engineer(s)/lnspector(s): 


Record tihm FtadbJ# Bmtt ng Protector Qu Impingement Atm Thicknett Measurement* ($m figure) Below: 


Thickness 

Thickness 


Thickness 

Degree 

Measurement Degree 

Measurement 

Degree 

Measurement 

Location 

“A"* (Inches) Location 

•A— (Inches) 

Location 

-A— (Inches) 


il" 


0 \* 


V' 


* A is the minimum thickness of the bearing protector 
In-line with the cowl vent holes. It corresponds to the 
dsspss t gas Impingement location. 


Notes / Comments 




ntotary PFAR(s)? 

Ye* 

K^No 

/ 

PreBminary PPAA Number(s): 

verification Form(s)? 

Yes 

No 

Clarification Form Paoe No. is): 


doc no. TWR-6069S I vol 


[**** _ in 









77&&0&S&C CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-10 
Throat Diamatar M aa tur a m anta (Data CoOactlon Only) 


Motor No.: 360T021 (STS-45) I Sld« „ Rltfht (B) 


Asaaasmant Enginaar(s)/1napactor(a): » 


Racord tho Nozzla Throat Dtamatar 


BaJoan 


Location 


Maaaurarwant 

(lnchaa) 

SS.1SV' 


SS. V>> " 
ss »SQ > 


Notaa / Commants 


j > lhG o<^ - * -'-**■ 







CORPORATION 


SPACE OPERATIONS 

r'""' POSTFUGHT OBSERVATION RECORD (PFOR) C-11 

Outer Boot Ring Cher and Erosion Measurements end Flexible Boot Condition 



«rtftcation Form(s)t Yee ^^ No O artB ca tlon Form Page Mo.(s): 





corporation 
SPACE OPERATIONS 

POSTFUGHT OBSERVATION RECORD (PFOR) C-12 
Nob )4 Subimmbly Phenolic Bondlln* Condition 


Motor No.: 3BOTQ21 (STS-45) 1 Side: Right (B) | Polo: ~ 

A* *e — moot Engln**r(«)/l n* p* ct or(a): J] fa/ /l—tCfeT ^ / R. 


PhonoKe SubooMmbty: Aft Edt Con* AmmWy 


Record Primary BondUne/PhanoHc Failur* Mod* Parcantaga (Aftar Hydrolaaa and Wadga Removal): 

Degree Location 

o- 36£\ I I | 

MetaMo-Adhe*ive 5'"’ 

Within Adhaalva 

A d ha al va to-GCP 

Within GCP 95~~ 

GCfMo-CCP 

Within CCP _____ 


^cord Secondary Bondline Fallura Mode Parcantaga (After Ramoval of Remaining Phenolic*): 


H'fr- 


Degree Location 



MetaMo-Adheaive 
Within Ad h a a lva 
A dhaal v a t o GCP 


Phenoflc R amoval Method: 


A. Soot? 

B. VoMa In Adhaalva? 

C. Corroaion? 

D. Foreign M a terial? 

E. Void* In Polyaulflda (Aft Exit Cone Polyouffld* Groove)? 




Comment # 


/ ConvnMa Q S&T C-TZ.A 

Special teaue 2.3.1 (attach ci artWc a tlon form) 5£E“ CtvWrtcAJnoA/ f4C*e‘ C.-4Z 8 


Special taaue 3.3.1 (attach clarification form) S£ET ^ 

f/AAtA /VTBL&/ TT&t'n.y ✓«/ C>s U//7V//V Pat. Y3+r i- F?tb£~ fact. <=./££&/* 

TfftcAu.y HIT* /Vo sooT~ aJt /OATTX 'A<- r-5 •'••DS PMtr O.SCIMCM 

PJjMeTC* MAM /MUM. y 

Mminery PFAR(*)? Yaa '^Ho Preliminary PFAR Numbar(a): 

y m co tf oo Form(*)? ^ Yaa No Cl a rific a tion Form Paga No.(a): SzdiLda 


ooe mo. TWR-60695 


C— 42 





CORPORATION 
SPACE OPERATIONS 


Noaio Subaaaombly Bondlino Adhasiv* Void Clarification Form 


Motor No.: 360T021 (STS-45) Sldo: □ Loft (A) ©'’Right (B) I Data: 2- 


Aaaoaamont Engineer(a)/1nspoctor(a): # i c //jLJC£‘ 5 / ^ CyfrMyV 


Nozzio Subaaaombly: ET£- /}■$$ 


Roeord Bondtino Adhosivo Void Maaaurament* and Location* Below: 


Degree 

Location 


Z2 


1 7 ° 


• Void Sk* 


Location on Bonding Surfaca 





zz 




.7T 


. 5-3 






.5T£> 




. 4 -^ 


Olatanco From 

r.r 


.00 


lO.X?" 


J.2S 


j.yo 


/<? 5 ' 


Fwd 



Comment Number(a): 


ooc no. TWR-60695 I* 


c -+ z /> 















I'**- 


C.-+ZB 


ooc no. TWR-6069S 




~7A*C&&<>€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subassembly Phenolic Bondline Condition 

Motor No.: 3BCT021 (STS-45) Side: Right (B) I Dsts; 

A— —moot Engines r(s)/lospoctor(s): CA»sV^ 

Phenolic Subassembly: Forward Exit Cons Assembly 

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

3JS--V5 | 

MetaMo- Adhesive 2^ ^<3 £j£_ 

Within Adhesive <3lQ I ‘s' PO /3U> 

Adheelve-to-GCP llCT C& U< tT5" 


Adheelve-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 


ecord Secondary Bondtlne Failure Mode Percentage (After Removal of Remaining Phenollcs): 

Degree Location 


M et a l t o A dh e si ve 
Within Adhe si ve 
Adhesive-to*GCP 



Phenolic Removal Me t hod: 


!i.M- 


A. Soot? 

8 . Voids In Adhesive? 

C. Corro si o n ? 

D. Foreign Material? 




Comment # 


Notes / Comments » v v ~ . 

A Vo* ^5 O'*. • Oi^WyAi 


. •eMminary PFAR(s)? _v~ _Z No PraBmjnary PFAft Numbar(s): 


Clarifi cati on Form(s)? 


, No Clarification F orm Page No.(s): CL 


00 c no. 'TWR-6069S |vol 


C-43 


1 


CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


| Motor No.: 360T021 (STS— *5) 

SWa: □ Laft (A) Kif Right (B) 

Data: M -\()A<9^ 


1 AtsMsmtnt Engin*sr(s)/lnsp«ctor(s): ^ 




Nozzis Subassembly; 

FujA £*vV 




Record Bondllno Adhesive Void Measurements and Location# Below: 



Degree 

* Void Size 

Location on Bonding Surface 


Location 

Aidsl 

Ore. 

Distance From 

Fwd 

Aft 

nTM 

.10 

AO 

1*5? 


✓ 

ft 3 

AO 

.so 

iS.lo 


/ 


\.lo 

AO _ 

a.i.s 


y 

PASS' 

.% 

.ib 

3H.I 



7X17. 

\.oo 

.^o 

T| 



9~-r\A 

.so 

.HO 

olia .ttf 


/ 

\*4o 

<\b 


|.V 


v/ .. 

SDC> 

.■?<? 

.MO 

n.C 


y_ 

1 yii 

i.sto 

■UP 

i.y 


/ 


Notes / Commants 


Co nwp oodng Comment Numbtr(<): / 

doc no. TWR-60693 |*oi 

“ i "““d-yjA 




77 ^ 0 ( 6 ^ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-12 
No ala Sub—— mbly Phanolic Bondllne Condition 

Motor No.: 360TQ21 (STS-43) | Side: Right (B) | Oeta: f*— / 5~~ ^ 


Aaaeaamant EngJneer(e)/1nepector(a): 77 


Phenolic Subaaaombty: Throat Aaaembly 


Record Primary BondSne/Phenolic Failure Modo Porcootago (After Hydrolase and Wedge Romoval): 

Oogroo Location 

0 - 3^g I I I I | I 

MetaMo-Adheaive !Q0% 

Within Adhesive 

Adha ti ve t o-GCP ______ 

Within GCP 


GCP-to-CCP 



tiegrd Secondary Bondllne Faflure Mod# Par ca ntaga (Altar Removal of Ramainlng PhenoUca): 


A/ A. 


MotaMo-Adhaaivo 
Within Adhaaiva 
Adhaaiva to-GCP 


Dagrae Location 




P honoBc R omoval Method: 


HA. 


A. SootY 

B. Voida In Ad hes iv e ? 

C. Corro si o n ? 

0. F oreig n Ma larial? 




Comment # 


Notaa / Commanta Q TYPlC*<- SM+U- f £>S (o.?0/K Mt*. 

0veHf+*LL A-) i%<~ Jhtfb y*?DS /h<-C 

JtFCAKDET* JA/ c.LAjllF<C*prioA) PoAM C-++ A . _ . 

© 7 -yp/C**C H£~PL/y ats&A 95" %> *** PaA/C><t-j/Jt /// 

9ut face's. 


PFAfl(a)? 


P raBwdnary PFAR Numbar(a): _ 




C.- 4 -+A 


ooc no. TWR-60695 





CORPORATION 
SPACE OPERATIONS 


Noolt SubUMmbly Bondline Adhesive Void Clarification Form 


Motor No.: 380T021 (STS-45) Sldo: □ Loft (A) Qwght (B) Oof: 4 -/ 2, 


Assessment Engineer(s)/1nspector(s): # W/LHE’S / 7*7 


Noodo Subassembly: finu* 1 ’ 


Rocord Bondllno Adhesive Void Measurements and Locations Below: 


Degree 

Location 


0.60 


Void Size 

Axial Cl re. 


* 2 - 


Location on Bonding Surfaca 
Distance From Fwd 


? 3Z 







0.47 



Corresponding Comment Number(s): 


ooc MO- TWR-60695 vcn. 









CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle SubifHmbty Phenolic Bondline Condition 


Motor No.: 3C0T021 (STS-45) | SWo: Right (B) Ooto: 4~ 1 1-7 Z- 

Asoooomont Engineer(a)/1nepector(a): /. wlUKE‘$> / P pf IJ~/L£^ 

Phenolic Subeeeembty: Aft Inlet/FOrwerd Note Ring* 

Rocord Primary BondOna/Phonolle Fall 

* 

1 o-W 1 

IUTV 191009 

m 

h 

jydroteM 

Location 

and Wedg 

m Remove 

0: 

1 

i 

MetaMo-Adheeive 

WHMn Adheelve 
Adh— lv» to-GCP 
WHMn GCP 

QCP-to-CCP 
WHMn CCP 

cord Secondary Bondllna 

N./k 

9r 

t oo 

)00 

90 





r 











to 





























Failure W 
1 

lode Parer 
1 

mtage (Af 
1 

ter Remot 

Degree 

1 

el of Rem 
i Location 

1 

laMng PM 
1 

•noHca): 

1 

1 


M id i to-Ad h a al vo 
WHMn Adheetve 
A dh e et ve- t o-CCP 


PttonoMe R emove! Md h od : A 


Marat Houalna Bandllrw Surface Obaarvatlona: 

Yea 


Comment # 

a. soon 

B. Voida In Adheetve? 

C. Correal on? 

D. Foreign Materiel? 



—7Z 


/ 



e - 


i/ 






Notoo / Common** (D s Ci-AAlFicAT* 0 /^ C.-A5’/* F&A I/O / £> S 

/g) //YT&tM/T7€7rr L/6+FT TO /&*-!/*' to* t.o* I Ot/£Jt Ft/CC /+AJA-L /.(P** 7 * 

AND Atft/ND Full C 4 ACt/M F&l€N^€~. 


Aninjfy PFAR(e)? Yoo 1 No Pre H m inar y PFAA fejmbor(a): 

Oariri ce don Forrw(e)7 Yee No C la rifi ca tion Form Pago No.(e): — Q-A5~ A 

ooc mo. TWR-6Q693 Ivol 

mmm •* I"* 4 * C-45 ~~ 





CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bond line Adhesive Void Clarification Form 


Motor No.: 380T021 (STS-45) | Side: □ Left (A) IM Right (B) 


Assessment Engineer(s)/lnspector(s): / 


~/7-9 2- 


)lls~R 


Nozzle Subassembly: 

No$C 

wier l 

, /tf=r iA0~er two. 



Record Bondline Adhesive Void Measurements and Locations Below: 



Degree 

Void Size 

Location on Bonding Surface 


Location 

Axial 

CJrc. 

Distance From 

Fwd 

AH 

* y.4‘ 

.to 

.30 

1.0 



* ?Z-' 

.to 

.so 

1.10 

u/ 


n i ° 

10 

. 2-0 





.7-2 


Notes / Comments #- V'AtOO N o$£T /SU-ET AM0 FAotf f=uj O EA/ D 

SMfrLL (cer** THAN 0.-}6 /A OZ/WeTB*) Eull A* Ac 

ueH(rT}t aajp euu. a je Fetes cE //trEXMi rrsirr^y. 


Corresponding Comment Number(s): 


ooc no. TWR -60695 v 











>9^4^ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-12 
Nozd« Subtmmbly Phenolic Bondflna Condition 


Motor No.: 360T021 (STS-45) |SMa; Right (B) | Df: 

Aaaaaamant Engl«aar(s)/lnapactor(a): ^ ^ JJLpM' ^ / ft flT MILLER 


PhonoOc SubHMfflbty: Noaa Cap 


Rocord Primary Bondtlna/PhanoOc PtBun Mod# Pareantaga (Aftar Hydrolasa and Wadga Ramoval): 

Dagraa Lo ca tion 

1 3/5^ |4rW351/T5~-A2rjxz5^3/5l I I 

MataMo-Adhaatva I I I [ I 1 


Within Adhaalva 
Adhaalva-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 


£_ 

9S~ 


£2 £_ 

?r ?r 


ord Secondary Bondllna Faikira Moda P a r ean t a ga (Aftar Ramoval at Ramabiing Phanolica): 

Dagraa Location 

3 f S- <& I f5~-/ Ttaro/^j I 

MataMo-Adhaaiva fQ tQ_ tO (£_ 

Within Adhaalva 

Adhaatva-to-GCP 9 ^ ^ ^ ^ 

PhonoOc Ramoval Method: £ AMD PF&- 


!!•!'! !I.M- 


A. Soot? 

B. Voida in Adhaalva? 

C. C or r o a io n ? 

D. Foreign Matariai? 


No 


Commant # 


M S7) se&tZLAHItf&trTev PACF C-^C/f /=a A vo/PS 

Notaa / Commanta IS.$*F5 . 

Spadai taaua 3.3.0 A/p TF@0// CLAttfrCAfT*# C-+** - 

__ juaTE-ftl'V cLAAmcATF/J /=*** rA£F C-+ 6 * • 

Spadai taaua 3.3.9 <-.*£**'*// O# MU'** * +*& c * 

///7U7fAAJTtrm~ yo /PFAvpc-?* 

^..O/H AgJVMO 

^ iminary PFAR(a)? Yaa _ No P raPmlnary PEAR Numbar(a): 


fami(t)? S Yti Ho Clarification Form Page Mo.(«): ^ ^4^ 


OOC MO- 

TWR-60695 

1^ 

■* 


C-46 



*77uOO&&€ CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


360T021 (STS-45) | Side: □ Laft (A) GTwght (B) Data: -~/7 -9 ^ 


Aaaasamant Engineer(s)/lnspector(s): l. WlDiS^S P. ) LL£~% 


Nozzia Subassembly: 


Record Bondlina Adhesive Void Measurements and Locations Below: 


Degree 

Location 

?/.r 


Void Size 

Ore. 

,30 


Location on Bonding Surface 
Dist a n c e From Fwd 

\S 



w. r 

xo 

.+o 



-$50 

so 

so 

1.7 


\ 

SO 

.40 




Notes / Comments PbOHeilvF vo t OS UtTD *# #**£- CAP /VTTX 

rr u>c#ne» s sir’, ne‘, z+ 7 .S~ *#* -» 5 T* 

u>c «/= Lot's emLjtisev p/t -+e+z0i and dp- ■ to iztr ■s 

90. 7» ,77.7* L41.S‘A«D 9ST.L * Af*f*cnpe*.r. 

u,, Dtr . o*e.»F**c#n.r ^ au,»c- 

s^Pro e-cp etsTtore^o t>*wo- *£**>"*-. 


Corr esp ontfn g Comment Number(s): 


oocno. TWR-60693 [vol 

■ 5 V“*C-+6/9 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-12 
Norria Subassembly Phanolic Bondllna Condition 


Slda: Right (B) 


Motor No.: 360T021 (STS-4S) 


Assessment Englnaar(s)/ln*pactor(s): J_ US fL- S> 


Phenolic Subassembly: Cowl A mw My 




fi. 


Rocord Primary Bondtme/Phenoltc Fedora Mod# Parcentage (Aft or Hy dr o! — o and Wadgo Romoval): 

Dograo L oca t io n 

0 - 1,60 I I I I 

MetaMo-Adhesiva ^ 

Within Adh— Jva 

Adhes tve-to*SCP 

WHhlnSCP 

SCP-to-CCP 

Within CCF 



scord Saeondwy Bondline Faihira Moda Parcantaga (Altar Ramoval of Ramalning Phanollca): 
/j/fr Dagraa Location 


MataMo-Adh— Jva 
Within Adhesiv e 
Ad h aatva t o-SCP 


RBBVnOO! 



M/a 



Not— / Comments (j) CCA£ f 77o aJ Ft) AM FA<Z-6~ C-+7A 

Special lasua 3.3.7— Pjt 40153"? . NPt&s *7~ £ /6 °* 

JZ> L.Dt’% A. tf£D /M 9?£Z. /JK. /S$ u€S >7” )ZC° $ U4*. 

i€TEr r&/t <^LjHitRCA*7oA/ c-via 

ryr/cAc. *€7 *uy ***** c# p»#j> /jrrmme £ p**us*itD /=uu- 

w *minory PFAR(s)? J^Yn No PraWnhaav PFAR Humberts!: 4S~C~ £ 8 


✓ 


|wx 

C-47 














CORPORATION 


SPACE OPERATIONS 


r 


NozzJe Subammbly Bondline Adlmiv* Void Ctariflcttlon Form 


j Motor No.: 360T021 (STS-45) 

Side: □ Laft (A) Bright (B) 

Data: ^—10—9 Z* 

| AsM**m*nt EnginMr(p)/1ntp«ctor(p): ^ U/ ! £ . y^LLS)t S 

Nozzle Subassembly: CCUst- /f5 SCMPt-f* 


Record Bondlino Adhaaiva Void Maaauramants and Locations Below: 



Dogroo 

Location 

13 £_ 

!J>Q 

HO 

7 J *0 


Void Size 


a. 70 


0 , 90 0, 3 O 


Ore. 

0, 30 


Location on Bonding Surface 
Oiatanca From 

0.00 


Aft 


190 


0,00 


l t O 0 


O. 2 J 0 


0. CO 


s' 


Notes / Comments (T) SecT" OA/ M £~77K- (M-CsHJ/W/i) Het/S/A/ 6-/AOf+ei>' 
St*A.FA-c,e~ A-T~ /&“ $£’C r 4 /VHfKC- 0 -T~ Fo/ttu/hlD FT> 0 *F 
MEH-SHAWC- 0 . 7 T 4 JMK. A-a/O /. 2.0 Cf/tCt/A'FtFR-£TV££- MA-X . A PFA/L 
u/>f5 i^/L/rrB?/ caj 77FS cas/o rr7c // L ^sc-i?) 


f* n fr >i n otf idk wi rommint Niunbffi^ / 2 L 


TWB-6069S [vot. 




CORPORATION 
SPACE OPERATIONS 


^ P0STFLK3HT OBSERVATION RECORD (PFOR) C-12 

Nozz]« Subassembly Phen olic Bondllns Condition 

Motor No.: 300T021 (STS-43) 1 Side: Right (B) | Pate: 4-/3-9Z. 

Assessment EngIneer(s)/lnapectoc(s): //). CCjtt K / . TELLERS 

Phenolic Subassembly: Fixed Housing As sembly 

Record Primary Bonddne/Phenolie Failure Mode Percentage (After Hydrolase and Wedge Removal): 

5 Degree Location 

ZIFAS’ { f S~- ) 75~| iZS-llS\ Z 2S~-2 /5l I I I 

MetaMo- Adhesive 

Within Adhesive _ 

Adhesive- to-CCP / 

Within GCP 7& C£_ &£_ 

GOMo-CCP ^9 39 'ZO 

Within CCP / | I I I 

fJOTE 7 MA/CX- Bo*r - 7 *- F**G* **•***&. PaA/pc//v<r 

word Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenollcs): 

— Degree Location 

h/s^f^Ur-z^r \nr-zzsAzjs-3ts\ 

MetaMo-Adhesive I J I I 


Within Adhesive 


-AdhesIve-to-GCP I 9? 


IOC IOO 


(WdWMiM wtvG-e- t ***£. r&rt- 


Ytc No Commont # 

A. Soot? —p- — 7 

B. Voids In Adhesive? L— — - 7 - 

C. Corro si on? - - 

D. F oreig n Material? — — 

Main J Comments "3 ^ /pjS DQCuM^7E~P eF C£.A4/f=/cATr/<W ’cT+B* 

(€>tAJTTPMirr&T /ESI* ^c/ujAVD AmD AFT ?OAT>*A/ cF 

BoNDUA/F . VISIBLE AT~ OcF-TO-APtfE’SlvE /*T*#F*<-E. LAfiF^ST a/EAS i. a *A Tfp F; 

1 2*- 40* 2. S’ /M O/V FtfivAEP EMP Bs/VDUA/F . 

(B) 0°-3O / 9 /M. oAt AFT E#P or 8 aa/DLJA/£-. 


PFAR(s)? Yes 

1 Form(s)? ^ Yes 


O^TD ZZF*. 

PraBminery PFAR Number(s): . 

Clarific a tion Form Page No.(s): 


00 c no. TWR-60695 


"77ic&&£>€ CORPORATION 
SPACE OPERATIONS 


Nozzia Subaaaambty Bondlina Adhwiv* Void Clarification Form 


Motor No.: 360T021 (STS-45) Sldo: □ Laft (A) 


Aasoasmant Enginaar(s)/lnspector(s): M 


Nozzle Subaaaambiy: < 


Roeord Bondllno Adhaaiva Void Maaauramanta and Locations Balow: 



Oograo 

Location 


Void Siza 

Axial Ore. 


-LflSL. 

Ofil . 




CL bQ 
fl, ipA . 
<Lh L- 


MO 

0J1 


CL.Z O 
<2:. 2=4. 


in 


.<cd 0.P0 


Location on Bonding Surfaca 
Diatanca From Fwd 


D0_ 

VZS. 






Notes / Common ts 

OxJer- He*s,T 


d dC' 0.3-0 


Co rr aapon ding Comment Numbar(s): 


ooc MO. TWR-dO*95 **. 


c-*8/r 













7^40^0^ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-13 

Cowl Ring Phenolic (SCP) Sutton Condition 


Motor No.: 360T021 (STS-45) I Side: Right (B) Date: Z 7 ' * 2 . 


Aeaeeemenl Ehglneer(e)/1n*pector(*): 41 lr CJlrk , 1-4 rh\4 Wfe 


Comment r 


A. Crossly cracking In virgin material? 

8. Ply lifting? t 

Record the Cowl Char and Eroalon Moaauramonts B elow : 


Station 

Location 


0* 

Eroalon Char 


90* 

Eroalon Char 


36 , 65 “ 


9.0 -if" 


aa/A 

7 K 

y/A lsL 

44 - 4 *- 


"tA ajA- 

y/A jA 

v/A I.csO 

yJA &d& 


Ne gativ e M a r g i n of Safety? 


Notoe / Comment* 

4 /I cfar /nujtfrrPi<*4s ef 6.0 -fob I fait 


180* 

Eroalon Char 


-32 - 


n 




. JLL -l2— 

. 36 .ip 
A ,]A ££j_ 

&lJi f. *sjA- 

"No Station: 


270* 

Eroalon Char 


.?< .67 


.37 .72 


■ 37 -6 7 

.33 .6 5 ~ 

-i 1 ? 

y>/A v/ 

Degree: 


ratimtnary PFAR(a)? 


Pretimlnary PPAR Number (a): . 


C— 49 







Motor Mo.: 360T021 (STS-45) I Side: Wght (B) 


A mtw wnt Engtneer(*)/1n*pector(a): 


Comment # 


A. Crow ply cracking In virgin material? 

B. Pty fitting? 


Record the Forward Exit Cone Char and Eroaion Meaaurament* Below: 

Station 0* 90* 1M* 

Location Eroaion Char Eroaion Char Eroaion Char 

1.0 _ 3 S_ JD- _J 2 _ -JO. 

4.0 -V* .11 .56, ,7<g- .7^.. -HLL 

«.o •5-5' ,l4 -T^ Ji S_ 

4.0 HA HA HA OA lib — Vfo — 


0* 

Eroaion Char 

■is - id - 

^ s . Jl _ 

^ -~?4 

k)A_ 1&_ 


•0* 

Eroaion Char 

■S'? .73 

■ 36 , . 76 ? 

,7g. 

HA Kj fr . 


270* 

Eroaion Char 

.zi .i: 

■ 3<T _0£l 
• 3-) £el 
HA HA 



.< o \ 

o3 ^ 

. 13 _ 

.2t_ .^3_ 

32.9 Jc£t 

. Co^> 

. S . L _ 

.11 

•AH .70 

34.0 • 



fOk r V 

1C * N * 

Nigittvi Margin of Sal 

aty? 

Yea 

y 

^ No Station: 

Degree: 






Notea / Comment* 





Ominary PFAR(a)? 

Yaa 



Prolmlnary PfAR Numbar(a): _ 



-X2L 

C-50 





JA*co£o€ corporation 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-15 
Fbced Housing Phenolic (CCP) Section Condition 


Motor No.: 360T021 (STS-43) | Side: Right (B) 

A s re asm e nt E nginee r (s) /Inspector (a) : /g'.&g/tz X 


'2&/9 


A. Cross ply crocking In virgin material? 

B. Pty lifting? 

Record the Fbtod Housing Char and Erosion M ea sur e m ents B elow: 


Station 0* 90* 

Location Erosion Char Erosion Char 

0.0 O /./S 0 U! 

1.0 O 1.05 o 

2.0 O .9 s Cl £±2d- 

3.0 o «97 Cl 64£ 

4.0 o 33 0. dl 

3.0 O .9S O . fl Z - 

6.0 O ,9& *99 

7.0 q i.oo Ct 3JL 

«.o o .90 o .A? 

• 0 0 *95 6 

10.75 ■/ S PB ,-34 453 

N e ga tive Margin of Safety? _____ Yes I 

Notes / Comments 


190* 

Erosion Char 

.07 Z./4- 

•07 '.07 

_a_ _36_ 

az_ 

a _ss_ 

_1_ _94_ 

Q .97 


270* 

Erosion Char 


a 

Q 'Kb 


O -75 
.S'. /.36> 


Station: 


Degree: 


PFAR(s)? 


j riflcaU on Porm(s)? 


. No Preli m inary PFAR Number(s): 


No Qarlf lcetl on Form Paoe No. Is): 


ooc no. TWR-60695 wot 


CORPORATION 


V 

SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-16 


1 Motor No.: 380T021 (STS-45) 

Side: Right (B) 

Date: *7 * 

Assessment Enflineer(s)/lnspector(s):'j^ . ( M. . CUrL 


Throat Inlt Assembly P hanoHc Section Ob— MttQMl 

A. Crossly cracking in virgin material? 

B. Pty Mftlng? 


Yaa 


No 

jL 


Comment # 


Record the Throat Inlet Ring and Throat Ring Char and Erosion Measu rements Below; 


Station 

0* 

90 

• 

180* 

270 

• 

Location 

Erosion Char 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

1.0 


LO*> 


!.<*} 

.U_ 

104 

.S3 

2.0 

I . 0 (o * (^7 



1.13^ 

.US 

1,0? 

.SCtf 

4.0 

Ll3> 

1. II 

• *ol 

un 



sj£L 

8.0 

Lll_ ,<e.\— 

LJ£L 


U2_ 

•SaLa- 

US_ 


t.0 

1 AD . ^7 

i. \9 


I.JL 3. 

■?r> 

i-ih 


10.0 

1.13* .S3 

L\°l 

• _S 1 _ 

1. 1(=> 

,5L 

U3 

• SV 

12.0 

i. 

1. 


i-r? 

.253 

U^_ 

.^4 

14.0 

I. 04 to 

1. !<£ 



,gL 

1 ,©^ 

* 53 . 

10.0 

1. 10 .SI 



f.lt 


l.ft-S 


10.0 

.<o<0 

.74 



.(g! 

&L_ 

•(q 1 

20.0 

.71 .77 


.77 

,74 

.74 

.71 

xA£ 

22.0 

,4<r .w> 


.Ifl 


,77 


OL_ 

22.0 

• 3<9 

,S? 


>34 


. 3<o 


Naoatlva Margin of Safety? 

• Yes 

..k^l no 

Station: 

Degree: 



Notes / Comments 


*rean*iwy PFAR(s)? Yea ^ No Pr a Bminar y PFAR Number (s):_ 

lartW ca tlon Form(s)? Yea / No aerifi ca tion Form Page No. (a): 


ooc no. TWR-6069S 



VOL 

C-52 





CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-17 
Nom Cap Phenolic (CCP) Sec tion C owdMon 

l of: ~7- 37V*Q-r_ 


Motor No.: 360T021 (STS-45) 


Sldo: Right (B) 


A—— moot E n g ln acr(a)/lnspoctor(t): /y\ C Ja.rl< 


Matt Gaa Ehj ndte Soetion Obso rvttlonti 

A. Crawiriy crocking In virgin material? 

B. Ply lifting? 

Record the Noaa Cap Char and Erosion Measurements Below: 


Yea 


No 

Z 


Comment # 




Station 

0‘ 

ft 

90 

• 

160* 

m 

I* 

Location 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

1.S 

.3D 

.-74 

IJA^ 


MA 

oa 


&!A 

4.0 

— 

■ a.- 

^a_ 



•3*- 

.S4 

iJ. 

0.0 

^L_ 

i 




.Ljd 


.6 1 

8.0 


* (*7 

AU 

M 

.50 


a35L- 

1 

10.0 

,V*S 

.57 


.<& ... 


ss 


.S3_ 

12.0 

.Co 

T ^ 

7^4’ 

><*l 

.<F>1 

.2T& 

*S7 

.*7 

14.0 

^2L 

Jiia— 

<Je4 



■rSS. 

sleJO— 

-dZ- 

16.0 

Je$_ 


,10— 


,2S_ 


a 1 

. •so 

18.0 

ni- 

^L. 

.351 

•S^_ 

.g«S 




20.0 

Arh 

.<3? 

t.nS. 

a 

/.II 

.6^ 

i.c^ 


22.0 


t icS . 

LZgj .. 

^Zt_ 

lZ 

J3_ 

iSfc- 

Z2- 

24.0 

A 77 

.7/ 

l,^ 

fife 

l-TSt 

•I*!- 

L2S_ 

^22_ 

26.0 

I.S<T 

.^O 

'•<51 

i2L_ 

1 1 aS 


130 


Negative Margin of Safety? 

Yea 

1 No 

Station: 

Degree: 



Motts / Comment s 





'•iminery PFAR(s)? 


Y< 


Praiminary PFAR Number (•): 





*77teoi(x>6 CORPORATION 
SPACE OPERATIONS 






POSTFUQHT OBSERVATION RECORD (PFOR) C-18 


f Motor No.: 350T021 (STS-45) 

SMa: Right (B) 

Data: 

Aaaaasmant Enginaar(a)/1napactor(a): Q_ - , hA . C. 


L 


A. Croaa-pty cracking In virgin material? 

B. Ply Kiting? 


z 


Racord tha Forward Noaa Ring (-503) Char and Eroaion Maaaummanta Bakmr. 


Station 

0 

B 

90* 


180* 

270 

• 

Location 

Eroaion 

Char 

Eroaion 

Char 

Eroaion 

Char 

Eroaion 

Char 

28.0 

/./O 


/// 

.67 

/./S’ 


y* 

jJA— 

M 0 

.37 


jy 


. - 



-lJJL 

vu«« 

% 9 ft 

.?/ 

.sV 

.92- 

.69 

8 

1 

. ^ 

.?z 

.r9 

Nagativa Margin of Safaty? 

Yaa _ 

J- 

No Station: 


Dagraa: 



ard tha Aft Inlat Ring Char (-504) and Eroaion Maaauramante Batear. 


f' Station 0* 


Location 

Eroaion 

Char 

Eroaion 

34.0 



.67 

30.0 


.Vf 

.76 

38.0 


.r? 


39.0 

.7? 

.y? 

/,/S 


Nagattvo M a r gi n ol Safaty? Yaa 


ISO* 270 


Char 

Eroaion 

Char 

Eroaion 

Char 

.s? 


.rz 



.XT 

. P? 

.s? 


.66 

.6Z 

.97 

.S’? 

.96 



.96 

'/* 

/.ez 

- 67 

y no 

Station: 


Dagraa: 



Notaa / Common ta 


Bminary PFAR(a)? Yaa 


^irifieadon Form (a)? Yaa 


y No 

iZ_No 


PraKwdnary PPAR Numbar(a): _ 
CteriB ca tlon Form Pago No. (a): 


ooc NO. TWR-60695 


VOL 


:-54 


TWR-60695 



Appendix D 
Nozzle Postfire Data 

Final Postflight Hardware Evaluation Report 
360T021 (RSRM-21, STS-45) 

October 1992 


Prepared for: 

NATIONAL AERONAUTICS AND SPACE ADMMSTRATION 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSHALL SPACE FLIGHT CENTER. ALABAMA 39812 


Contract No. 
DA No. 

WBS No. 
ECS No. 
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4-23 
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CORPORATION 
SPACE OPERATIONS 

360T021 Appendix D Contents 
List of Figures 
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D-l. RSRM Nozzle Liner Char and Erosion Station Locations 

List of Ihbles 

Thbk Description 

1 360T021A Forward Exit Cone Assembly Char and Erosion Data 

2 360T021B Forward Exit Cone Assembly Char and Erosion Data 

3 360T021 A Throat Assembly Char and Erosion Data 

4 360T021B Throat Assembly Char and Erosion Data 

5 360T021A Nose Inlet Rings (-503, -504) Char and Erosion Data 

6 360T021B Nose Inlet Rings (-503, -504) Char and Erosion Data 

7 360T021A Nose Inlet Assembly Char and Erosion Data 

8 360T021B Nose Inlet Assembly Char and Erosion Data 

9 360T021A Cowl/OBR Char and Erosion Data 

10 360T021B Cowi/OBR Char and Erosion Data 

11 360T021A Fixed Housing Assembly Char and Erosion Data ... 

12 360T021B Fixed Housing Assembly Char and Erosion Data . . . 
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Hgurs D-1. RSRM Nozzto Linar Char and 
Erosion Station Locations 


DOC NO. 


TWR-60695 


VOL 


D-2 




• ■•3 4T a > pJtMJCJ V1t*Nfl 

i 



• « « t* « 


o 

o 

•1 

*• 

<■4 

•» 

a 

4 


4f •«< • 


y h «» • J i 

3 J • ■ 

• • 3 O S 

m m ^ m m 

t x40m: 


• MM ^ 

• • « •« « 

l* * 4 k. 9 

• U U • 


.««««• * 
m • • • « - » 

• M M M • u e • 

9 3 3 ■ • -* 9 

• • 3 • S » 

• «^C « M O 

9 • • 9 • 9 • • 

9 XC40« S -» 


o « « ► « 

M AX M 9 • 

M U U 0 M • 

M • «< • 

« « V « A o M 

• • • e J e J 

3 3 « ■ 9 

• • 3 • f V 

« • ^ “ O 

I34AAS « 


MAX M 
M O U • 


9 9 9 

• • • 


3 3 • ■ - ^ 
• m 9 • X » 
« 9 • « to 

XC40XI 



m m 
m • 


9 9 

m m 


bocns. TWR-6D695 


a* 


•* V ‘-M. 


A P *G£ * 

^tny 










I 



9 4 4 I* « 

m u j j i< m 

m h u u 3 

• •«! 

w 59 ^ ^ « « © 

V •••*'■< 

^ 9 9 • • ' - 

• « 9 « 1 » 

« 4 « « « W 

• IS 4 oSx 


• ta ta J«* 

• « « I* « 

• m Jt » m 

» U O • * 

4 » • «* 

ta M H • J C 

9 9«l <*4 

• • 9 • X V 

« It 

x JC < a m x 


m m 


H © 


4 # • %4 

• ••«*< 

It h «# • «1 S 

9 9 ■ i 

4 •«« « y 

xxSoSx 


4 94 4 • * *- 

MVU 4 4 « « 

w 4 •« a a 

• ••«*« ■ ■ 

u to 4# • *9 S 99 

a 9 • • — a a 

9 ax » 

e * 

w , « <4 « 

XX40CX XX 


• © ~ 


doc no. 


!> V 


'V*' 4 


TWR-60695 [vcl 

I*** D— 4 



Table 3 




• » 








• * * m m < 


















• • 

y* — * 

>• > 





M U U • n 

« i • 
• •••-- 
n « • 4 ■ 
J Hi.- 

• « 'TO i ■ 

• • 9 • • 4 
St 40«s 



0 

a * > 

• • o *# 

<■* ^ • 

■ y w Jl ** 

0 « « §• « 


M U U • *• 

4 » • M 

• • • * *+ 

y y « • *1 4 


9 


X 


■ a ■- 

9 • * W 
++ m m *• 

m • n m 
4A«S 


• 

M U U • m 

• 

y ««i 

ha 


g» 

• • • 0 ^ 

9 

y w y « J 1 

9 

9 a ■ • -• 


a • 3 • X * 

O 



• 99 • 4 4 

*• 



M +* — 


X »• • 

t • *» 

«# • «« 

r « c o 

• a 

y «*i « 

• a 

r • « » 

r»g g y 

T •• 4 
40 C s 


a a 
a a 

9 9 

a a 

a * 

-- « 

s x 

ooc 


TWR-60695 


VOL 







m * c _ 

m, >• e # -J J 

” ^ • to <• • ^ • 

w to X to « »* to X to • * ta f* ** 

« « H • 0 4 4 »• 4 •«• •* 4 

I 4 y « 4 M X X to • • b»XX*» • 

u u • w • a o u o »• • x u u o ^ 

«i a «• • *# • to a to#to 

*<0«XP to 'P'P'VPCP - «*<PP«P 

a a e to » • ••«*• » • • • * ^ M 

b. to • ^ ■ • to to - • j « • 

a a ■ to p a a • i — 'p 9 ’ • ■ ^ 

a a oS » 4 a 9 o Z » • • a • * • 

a ▼> a to w a a ^ c to ^ P 4 a ^ c ■ *< 

i 4 «:« s - **<»•* 



a u U f M 

to P 

to to to • U C 


a a-"* to “ 
I S 4 P ■ Z 



lit AiMtklr «»••*• 





• • « f* « 
kill H ■ 
MU U « « 

4 » • « 

•• «# • J m 


• « M *• M 
to A A to • 
■ U U O to 




MUU t » 

«l f to 
« « • 
• • • m ^ 

to to 4# • «J « 

9 9 « • to 

i • 9 9 X M 

m * ~ « m to 







•■Pit « 










M * 
O 4* 


M«J K • 

4# 8 %• 

• ••«** 

ft* M «» f •! « 

• • 3 • * » 
XS 40 MS 


• • • 


• 

c 

8 -4 >• 

• « 0 4 # 

«• -• 4 

a »• t- Ji %4 

• • « t* * 

to J 4 ■ 

■ U U • to 

« •«* 

• • t «2 

3 8 4 8 _ 
-- 5 * 1 * 

* 


IX 404 S - 


4 « o w 

•«* • 

4 ft* ft* JI to* 

• 40 •* • 

to J J ft* « 

H V U t to 

4 # • to* 

444 * « O 

• • • 8 '•* 

to to «l • J C 

3 0 4 0 -* 

• « 9 • I » 

4 4 *r% C 8 ft* 

• «4 •« 4 

XS 404 S 


>■ 4 » 

*« 4# to 

• • 


Ji >> • • 


• 4 4 t* 4 W W 

to 3 4 to 4 to ft* 
H U U • to 4 4 

4* 4 to* 3 8 

444 • ■ • 

• • 4 C -to 8 8 

to ft* to • J C 33 

3 3 4 8 8 8 

• ■ 3 • X 4 — — 

4 4 -n fi M to 84 

IS40CC <1 


°*IGINh 

°F POOt 


DOC MO. 


TWR -60695 


1 


D -10 




ail C««l/OBft Bcaii 


I I o 

444I4Im< 


r* 

• • • . 

4 4 4 14 1*4 

■ ■i i ■ i 

I I *« 


l i r* 

444 14 1*4* 

■ ■■!■» • ■ 

I I H 


I *• ir*p* 

• m * l * I * * 

• • * I • I • • 

• •• I H I 


« « H I • • 

• r « l • I 
• • • I *1 

• • • l * l 


444141*4 

BBB I B I *B 


#i«n I « I • * 

• i •* i * * 

• • • I • i • • 

• •• I *4 I *«• 


t • I * • 


• 1 ^ ^ 

4 4 4 14 1*4 

■ ■ ■ I ■ I • * 

I I « 


II*. 

444141*4 

BBB I B I • ■ 

I I -* 


4 4 4 I 4 • 


4 4 4 I 4 * < 

■ ■■IB * 


| *4 * * 

4 4 4 I 4 • * « 

■ ■ ■ I ■ • • * 


4 4 4 I 4 * * « 

III Cl • * 

| HH1 


4 4 4 I 4 * * -« 


4 4 A I 4 • < 

■ ■■IB * 


II** 

4 4 4 4 1 1*4 

■ B B ■ I I • B 

I • -* 


4 4 4 4 I 1*4 
■ B B B I I * B 

I • •* 


m * * * | I 

Mr 44 I I 
• •••II 
* O • •* I I 


| I 

* * * * I I 
• •••II 

* * * * I • 


II** 

4 4 4 4 1 • r- 4 

■ ■ B ■ I t • ■ 

I I ** 


4 4 4 4 1 ir4 

B B B B I I • B 


r r* *•* I i 
I t 

• •••II 
***** I I 


I I * * 
I I * *< 
I I • • 
I I •* * 


• Ml* • • * 

• mm 40 m m 

*• j 

MUU4U #4 

* 4 * * 

• * * * * B • 

to w 4 # •* SB 

9 9 • «•*• — * 


XX 4 *«*t*BS 


MB«U ^ 

■ UU 4 U • 4 
* 4 * 

***** * « • 

• • • • - 

to to 4 # — SB 

9 9 • M ** 

• • * ■ ’ •• • 

SS4*-*I*«S 


« to to • • * 

• m m 40 m m 

m %j O 4 U • 4 

«4*« * 

• * * * *90 

• • • - ♦ - 

to to 40 *4 SB 

9 9 • ■** *- 

• • 9 ♦ — • S * 

« m ■ w 

• • * * • • * * 
SS4*-*I*S 


• • m 40 m m 

• WB JV- 

• M U U 4 U • 4 

• * 4 * * 

to * « • 

■ III ♦4* 

• to to 40 SB 

• 9 > • 

o m m ■** « to ■ to 

f* • •*■ • •* • 

" TWR-«®5 



Table 10 




i 







U U O M 

4# •«« 

w 4 a • 
• • c 
m «i t 4 a 
9 m 9 -• 

« 9 « X » 

a^ a n »* 

X 4 flaai 


w A -fl *• • • 

•a u u • * • 

44 ««• • 

a *4 a 4 CO « 

a • a a - * 

to M 4* 4 J C 4 

9 9 m m -* "• 

« 4^i a w o 

• •^444 • 

XX4AMX - 


a w i* X »• 

• « 4 ► 4 

to a x 4 44 

M U U 4 to 

to 4«i 

• • • * 

a 9 • ■ * 

• 4 9 9 X > 

m m m m - 
naaax 




TWR-60695 
Revision B 



Solid Rocket Motor 
Thlokol Corporation 


Appendix E 

Insulation Postfire Data 

Final Postflight Hardware Evaluation Report 
360T021 (RSRM-21 , STS-45) 

August 1993 


Prepared for: 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812 


Contract No. 
DR No. 

WBS No. 
ECS No. 


NAS8-38100 

4-23 

4C601 -04-01 
SS4764 


corporation 

SPACE OPERATIONS 


P.O. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511 



SPACE OPERATIONS 


360T021 Appendix E Contents 
list of Tables 

Tahte. PcCTiptkm £bs 

1 360T021A Nozde-to-€ase Joint Performance E-2 

2 360T021A Aft Reid Joint Performance E-3 

3 360TQ21A Center Field Joint Performance E-4 

4 360T021A Forward Held Joint Performance E-5 

5 360T021A Aft Dome Insulation Performance E-6 

6 360T021A Aft Cylinder Insulation Performance E-9 

7 360T021A Aft Center Segment Insulation E-15 


8 360T021A Forward Center Segment Insulation Performance .. E-18 

9 360T021A Forward Segment Star Tip Insulation Performance . . E-21 

10 360T021A Fwd Segment Non-Star Tip Insulation Performance . E-24 


11 36OT021B Nozde-to-Case Joint Performance E-27 

12 360TQ21B Aft Field Joint Performance E-28 

13 360TO21B Center Field Joint Performance E-29 

14 360T021B Forward Field Joint Performance E-30 

13 360TQ21B Aft Dome Insulation Performance E-31 

16 360T021B Aft Cylinder Insulation Performance E-34 

17 360TQ2 IB Aft Center Segment Insulation Performance E-40 


18 360TQ21B Forward Center Segment Insulation Performance ... E-43 

19 360T021B Forward Segment Star Tip Insulation Performance .. E-46 

20 360T021B Fwd Segment Non-Star Tip Insulation Performance . E-49 

21 360T021A Igniter Chamber and Adapter Insulation Performance E-52 

360T021B Igniter Chamber and Adapter Insulation Performance E-55 


ooc MO. TWR -60695 |vql 

E-l 


22 



~/Asco&&€ CORPORATION 
SPACE OPERATIONS 


360T021 Appendix E Contents 


List of Figures 

Figure Description Page 

1- Aft dome factory joint prefire vs postflight contour comparision — 

0, 46.8 degree profiles E-58 

2. Aft dome factory joint prefire vs postflight contour comparision — 

90, 136.8 degree profiles E-59 

3. Aft dome factory joint prefire vs postflight contour comparision — 

180 degree profile E-60 

4. Aft dome factory joint prefire vs postflight contour comparision — 

316.8, 61.2 degree profiles E-61 

5. Aft dome factory joint prefire vs postflight contour comparision — 

226.8, 270 degree profiles E-62 


REVISION 


B 


DOC NO. 


TWR-60695 vol 

PAGE 

E-1A 


SEC 



TABLE 1 


1SM-2U SOXSLS TO CASS JOIST TSSFOBHASCS 


dsosss mriii 

LOCATXOS (ISC MBS) 


0.0 

5.410 

21.4 

5.400 

44.0 

5.599 

40.4 

5.503 

*0.0 

5.545 

111.4 

5.595 

134.0 

5.591 

150.4 

5.590 

100.0 

5.400 

201.4 

5.502 

224.0 

5.5*0 

240.4 

5.592 

270.0 

5.504 

2*1.4 

5.5*2 

114.0 

5.5*7 

130.4 

5.5*1 


9O0TPXKS 
(ISC SSI) 

HDD 

4.410 

0.9*2 

4.703 

0.025 

4.505 

1.094 

5.025 

0.550 

5.090 

0.475 

5.024 

0.571 

5.025 

0.544 

4.054 

0.744 

4.290 

1.310 

4.430 

0.952 

4.554 

1.042 

4.010 

0.774 

4.007 

0.4*9 

4.0*0 

0.494 

5.010 

0.507 

5.000 

0.5*1 


ICS DIAS US DIAS KSDXAS 

5.5*4 4.171 0.721 


CSP ASF 


1 


1' 

1 


ni 


xmm 

.7 


mi 


umm 

1.3 


A SATSTY fACTOS Of 2.0 XS SSQOXS1D 


TWR-60605 


PA OS 


E-2 


Table 2 


UIK-21A ATT rillB JOIVT »**PO*IIABC* 


diuik 

LOCATXOB 

mmc 
| lueses) 

NSTPIIt 

(ISCSIS) 

HDD 

csr 

UP 

2.0 

2.730 

2.307 

0.431 

0.0 

0.4 

1M 

2.721 

2.304 

0.357 

7.3 

7.0 

31.1 

2.749 

2.340 

0.403 

0.4 

0.0 

40.0 

2.759 

2.291 

0.404 

5.0 

5.9 

00.0 

2.704 

. 2.209 

0.495 

5.2 

5.0 

70.0 

2.770 

2.209 

0.401 

5 . 4 

5 . 0 

90.0 

2.710 

2.291 

0.425 

0.1 

0.4 

200.0 

2.702 

2.250 

0.512 

5.1 

5 • 4 

120.0 

2.759 

2.297 

0.402 

5 . 0 

0.0 

130.0 

2.745 

2.270 

0.407 

5.0 

5 . 9 

190.0 

2.759 

2.240 

0.511 

5.1 

5.4 

100.0 

2.740 

2.353 

0.393 

0.0 

7.0 

100.0 

2.735 

2.350 

0.379 

0.0 

7.2 

190.0 

2.735 

2.200 

0.449 

5.0 

0.1 
m H 

210.0 

2.715 

2.200 

0.437 

5.9 

0.2 

220.0 

2.731 

2.290 

0.435 

0.0 

0.3 

242.0 

2.730 

2.314 

0.410 

0.2 

0.0 

290.0 

2.732 

2.319 

0.413 

0.3 

0.0 

270.0 

2.740 

2.340 

0.392 

0 . 0 

7.0 

200.0 

2.739 

2.313 

0.420 

0.1 

0*4 

300.0 

2.730 

2.302 

0.370 

0.9 

7 . 3 

310.0 

2.732 

2.343 

0.309 

0.7 

7.0 

130.0 

2.734 

2.310 

0.410 

0.2 

0.4 

341.1 2.7K 

RSOXA* 

2.731 

a mm facto* 

2.343 

KSD2AS 

2.310 

or 2.0 is 

0.393 

HSDXA* 

0.420 

EIQUXSID 

0.0 

HXSXKUH 

7.0 

RXSXHUK 

5.4 


OOC NO. 


TWR-60695 


TABLE 3 


uiH-iu «■»«* rxiL» soin rf»ro*ii*»ct 


OBOES B 

rBSFXES 

FOSTFXEB 

LOCATXOE 

(IECEKS) 

(XSCESS) 

lot 

2.702 

2.333 

If .0 

2.702 

2.323 

SM 

2.703 

2.320 

4f • t 

2.700 

2.333 

IM 

2.70* . 

2.302 

71. t 

2.790 

2.419 

90.0 

2.730 

2.331 

XOf .0 

2.000 

2.314 

120.0 

2.702 

2.329 

134.0 

2.703 

2.323 

130.0 

2.703 

2.310 

104.0 

2.707 

2.330 

100.0 

2.703 

2.340 

194.0 

2.737 

2.377 

210.0 

2.733 

2.340 

224.0 

2.734 

2.340 

242.0 

2.733 

2.373 

234.0 

2.737 

2.309 

270.0 

2.730 

2.303 

204.0 

2.733 

2.402 

300.0 

2.740 

2.300 

314.0 

2.733 

2.402 

330.0 

2.737 

2.300 

344.0 

2.740 

2.333 


KSDXJJI 

N BOXAB 


2.771 

2.342 


HDD 

cor 

ASF 

0.229 

11.3 

12.1 

0.230 

10.1 

10.0 

0.237 

10.1 

10.0 

0.233 

11.1 

12.0 

0.207 

12.3 

13.3 

0.171 

15.2 

14.3 

0.199 

13.0 

13.0 

0.204 

9.1 

9.9 

0.253 

10.3 

11.0 

0.242 

9.9 

10.4 

0.243 

9.0 

10.5 

0.237 

10.9 

11.0 

0.245 

10.4 

11.4 

0.100 

14.4 

13.3 

0.107 

13.9 

14.7 

0.104 

14.0 

14.0 

0.100 

14.4 

13.3 

0.140 

13.4 

14.4 

0.147 

13.3 

14.3 

0.133 

17.0 

10.0 

0.140 

14.2 

17.2 

0.133 

17.0 

10.0 

0.149 

13.4 

14.3 

0.203 

12.7 

13.3 

KSDXAS 

Hisiictm 

Hisxmm 

0.202 

9.1 

9.9 


a ixriiT facto* or J.o i* mqoxmd 


DOC NO. 


TWR-60S9S | vol 


TABLE 4 


iim-iu rowuo field Join mfoinuici 


uiui nirin miiiim 

LOCATXOI IIICIIII IIKUII 

2.0 MM l»M 

14.0 2.702 2.500 

50.0 2.770 2.574 

40.0 2.750 2.052 

«0.0 2.701 . 2.575 

70.0 2.705 2.500 

•0.0 2.715 2.410 

104.0 2.722 2.015 

220.5 1.710 l‘M 

154.0 2.772 2.555 

150.5 2.750 2.415 

104.0 2.752 2.054 

100.0 2.745 2.505 

154.0 2.742 2.555 

215.0 2.750 2.555 

224.0 7. 725 2.551 

242.0 2.727 2.575 

254.0 2. 740 2.504 

270.0 2.740 2.415 

204.0 2.725 2.412 

314.0 2.745 2.424 

314.0 2. 725 2.454 

350.0 2.725 2.575 

344.0 2.727 2.402 

MXDZXa MOIU 
2.745 2.555 


hod esr 


0.114 22.0 21.5 
0.174 14.7 15.7 
0.150 11.2 a** 1 
0.155 10.3 a 7 - 5 
4.102 24.3 25.2 
0.105 14.0 14.* 
•.•75 14.4 l«*a 
•.001 11.3 12.0 
0.120 21.4 22.7 
•.177 14.7 15.7 
0.115 22.4 21.5 
«.«50 24.5 20.1 
0.140 10.2 17.2 
0.147 17.7 14.7 
•.145 15.7 14.7 
0.114 15.4 20.5 
0.145 17.5 10-4 
0.100 14.2 17.1 
0.105 24.7 20.1 
0.117 22.2 25.5 
0.117 22.2 21.5 
•.*71 55.5 17.4 
0.150 17.5 I*-* 
0.125 20.0 21.0 

KtDXJUi Hxaxmm HXBXIMm 
•.140 15.2 14.1 


x IlftTT FACTO* OF 2.0 I* UOIXItO 


TWR-ttttS 



T«bl« 5 

MUM- 2 1 A APT OOMB INSULATION PBftf OftMANCS 



§• 

O 





o o o o 

9 0 0 0 

r o • « 





T«bl« 5 

KIRN- 2 1 A AfT OONI INSULATIOI fStrOKMAIICt 












MOTOR ACTION TIMC - 124.9 SCCONOf 



SEGMENT MINIMUM • J.4E AT THE 45.0 INCH STATION 


Table 6 

IIIN-nx Aft CYLINDER INROLATION MRfORNANC* 




oats Location* 



Table 6 

•••M-21A APT CYLIRDIK INSULATION PSNPOKNANCC 


a 


o 

o 


■ 


H 

O 

< 


« 

o 

•- 

o 

X 


M 

l» 

« 


t* 

9 

M 


* 

X 

M 

O 

M 


fe 

H 

B 

M 


O 

ftA 



W 


t* 

X 

• 


o 

M 

M O 

M 

> 

O B 

*• 

< 

*> o 

< 


X u 

u 


O M 

o 


u • 

a 


M 

O N 

M 

* 


M 

• 

J «• 

« >• 

B -J 

O 

*4 

*4 M 

M 

P»S 



« f> ^ ^ n « o f ^ ^ r» 









• •0000f*00*»»*00«*«0»^' 



»* 

< 

X 









— m &> &> i 



o 


>R o » « o 




4 i 


i «« a o o o R' • ^ ooo 


O 

*• B 

|4 _ 


4 O » M ^ ^ ^ 


DOC NO. 


TWR-60695 


E-tl 





Tabl« 6 

SSSH-21A APT CVL1NDSN INSULATION PMPONHANCS 


4 00 ««« 000 ^<# 04 '«'# 0000 '« 0 « 0'*»0 

,j « • h v * r « « w *■» «• • 








O ^ T> O • O 


• * * r^ *r- 

^^flfinrinrin 


rtPSPSfSfsn^w^w^w ^ n 

H < 

*t €% m i+ m r* * 

* J * * * ‘ fl ^ ^ ^ ^ ^ ri ^ m * ~ * ri -i ~ ^ *- O 

** * « « *• « r* P'S ^ ▼ x 

f- 


• -P • -< « 1 2 


00 ©« 0 ^ 0 ^^ 0 ^^^ 0 -'' , ' 000 -<© 000 ^ “ ♦ 


DOC NO. 


TWR-60695 


ACTUAL 1AFITY FACTOR |A*F) 


U 

m 

< 




D 

9 • 


< 

•J 


iO«««oooo«o 

)O«^^O 0 OO «0 


< X 

U 

O 

a 


o *< 

M « 
O 


t « o ^ ^ ^ o o 

M««nr4^v<4r>'00 


^ 


i r» o ^ • f' ▼ 


i r* o <« r* — • • O 


< 

H 


• f»*ooo«»r'«» 


r- *, ^ r. « rf> *> <a o <* ~ «* -T - m m 


« 

*• ^ ~ " *• ~ " ** " ~ ~ ^ ~ -, 


*"» *> O 




O 

• u 

o 


z 

M 

X o 


o 

M ■ 
*• ! 
< < 










i o •* “♦ 


,oo«o^o^^o^^ 


r*^^3^^00T-*0030i 

e* ^ r* 


• o 

#» M 
mi 

9 O 
u 

X z 

D 

X «» 

M Z 

X 4 

M U 

X X 
► • 


X 

o * 




TWR- 6069 S 







COMVL! AKCE lAHT* fACTOE (CtU 


•4 fc. • « ' 

a • • • 

0 « « « 


M 

a 

(|« N «4 »« *4 


4 %1 W < 

j ^ r* i 


3 SSS 25 SS 5 ??? 

a *4 ra -4 a " 




o a a «» r* r* o • o a a a 




m « r « « " * 


♦ ••♦♦♦ 


► 

4 

a 


• 

0 


* 

M 


a 

> 


*4 

M 

a 

m 4 


a 

O X 


• 

*4 


o 

t* u 


r- 

< o 


M 

f H 

a 


a u 

a 

o 

4 O 

4 

* 

a a a 

w 

a 

u a 


a «*• 

« a a 

a 

■ *4 

M H 9 

o 

o 

a u 

f* 

m e 

a a u 

u 

l- * 

• 4 o 

4 

4 a 

•4 a 

a 

U a 

a a 


O *4 

-4 0 4 

>• 

•4 

9 9 

H 

a 

a i* 

a 

a - 

ay® 

a 

a a 

H a o 

4 

a « 

U X 

a 

O -4 

H a 


a 

4 a a 

J 

a a 

a *4 

4 

• 

r* a 

9 

o 

n a h 

*• 

a 

• a o 

U 


H H M 

4 


J 


• 




*«*r»r«ar»c?ai 




O 

♦ ♦ •* 
c* 
* 


r- • o* f- « ♦ <* 

* a a a *- ^ ^ v . 

. . - . ♦ •♦♦ • • ♦ ♦ ♦ 

m m « n « a a 




a o a a 1 • 1 

» a m « r* a * JJ 

X o 

m> r o a a 2 U 

* «* a o a a a® 

. . . • ♦ ..♦♦♦♦ M« 


a r- « f* ^ 

a a a a * 


"''ZZ'Z'ZZZZZZ s<< 


0«H «■ 


DOC MO. 


TWR-60695 


L~ 

E-17 


MIAMI MSOLXOIBLI MOO MAS OCCUMMIO 



»* rao f* * »• r* *** « « 5 i i 

o «-*x r» *•»■ •* ^ •• ' 

X • * * • * J • J J J * J J* 


M 5 • t* M X « 


M 


a 

U 


M 

■ 

4 


X 

2 

« 



o 


• 

ib 


X 

x 


M 

M 


X 

X 



■ 



o 



M 


x 

t* 


* 

4 


x 

•J 


M 

3 


M 

X 



■ 


x 

M 


• 



• 

H 


r* 

« 

x 

N 

tf 

9* 


* 

m 

O 

• ® 

m 

• 

M 

X 

* 

X 

M 

x rt 


* 

X m 

X 

9 

o 

M 

x 

M O 

00 H 

4 

•< • 

X 

•a 

4 O 

OM 

X * 

u • 


M 

O M 


X X 

•J 

*go 

M O 

o 

2 1 * 

M X 

« * 


k H 

M O 

* 

M 

X m 

« 

X 

3 M 

o 

X 

X 

fc. 


o o 

4 


O 

*4 


X 

N 

• 

n 


X 

o o 

o 

m 

1 X 

• 

m 

r* o 

x 

m 

x o 
x o 

x 


x O 
r» o 

a 

• 


M • 

o 


o 



• X 



o 

X 


■ 4 

o 


4 

M <•»■ 


I* M 

H X 


m m 

4 m 


4 X 

I* — 


X X 

X 








x m x ^ «x • < 


q • r r* ^ « 


t p* irt • « h ^ 


>0000000 
»<l O O ♦ 1 

* r* x x «• « o o 







■ 

o * 


M 

x r 


X 

ra f 


X 

X 


• 

ra 


X 

X 


M 

• 


X 

r% 


o 

M 


• 

r» 


o 

X 


r* 

• 


M 

ea 


O 

r* 


• 

X 


« 

X 


X f"t 

* 

3 

X X 

M 


o 



M O 

O 


► * 

o 


4 O 

X 

X 

O m 

• 

M M 

O m 

r« 

X X 

•4 


H V 

O 

r* 

X X 

M • 

r* 

1* M 

M X 

X 


X X 

* 

o 

O M 

fl 1 

X 

M 



O O 

M ' 


• 

• 


o 

x ■ 


X 

M 

M 

o « 

o 

X 

1 M 

• 

X 

-4 x 

x 

X 

X o 

x 

• 

r* o 


M 

X o 

r* o 

o 

X 

3 

• 

X 

M • 

o 

X 

O 


• 

• X 


n 

o 

B 


X *J 

o 


4 

M -» 

X 

f* M 

► X 

• 

X X 

4 M 


4 M 

*• — 


X X 

X 



T ^ ^ ^ ^ ^ mm 


• • • 5 •* 

Aaaeo 00^0 S « 

h *• 

f< » 

* «* n «t r* o o x r> o o o 4 X 

MXXMXXMP'aMXr'X ** 

rf**ar*r*«MMMXXMMJJJ 3 




X«n.MXXOOXX®MOOO K 

w ” ■• ■ 

•*,xOXxmxxm«xx®xm JJ 

^#*Mxr‘MXXXf*MXx~* * * 


DOC MX 


TWR-60695 


_1VCL 

E-18 


XT TUB L0CAT1 


Table 8 

aatN-iiA reawaao ccirti atomiT imulatioii rtirotNAiCK 

NATIBtAL DSCONBOBtflOa OBBTN (NDDI 
IHCHBf 



o m 

m X 

O M 



o 

u 






OOC NO. 


TWR-60fi95 


1>~ 

E-19 



DOC Ha 


TWR-60695 


VCL 


E-20 


NBARS NSGLIOIBtS HDD NAS OCCURNBD 



Table 9 

aiiN-MA remit •«••*■» im «» taaroaiuact 


m m 

o ►» 

* 9 * 
H 


m A 
o ■ 

h e 
!• V 



•a 

4 


5 



V 

sr 

n 











■ 

o 


e • 
a m 
« u 
o u 

o m 



9 * 




4 


§• 

M 

8 


8 

A 


♦ 


A 

A 


4 

U 


4 


ooc mo. TWR-60695 
sec JiS5 


va 

E-22 


Tabl* 9 

tiM'iu rotvui iiaMiar ini ti» tiiauttoi mrouuci 



O 









Table 10 

itaa-m pobwabd ataaaat Mi-mi t» i mulatto! ftirouuacs 



COMP LI ASCI PAPBTT PACTOft «C*P) AC»»AL SAPITY PACTOl (ASP) 










Table 11 

ftSEM~ail VOBSLS TO CXSB JOXBT HtfOEMAMC* 


oiamBB nsrxiB 

LOCATION ( XBCBBS > 


M 

S.001 

U.i 

9.004 

4IJ 

9.054 

11.4 

9.054 

ft • t 

5.050 

lll.B 

5.054 

13M 

5.000 

IBB .4 

5.054 

140*0 

5.000 

201*0 

5.050 

220.0 

5.002 

244.4 

5.054 

270.0 

5.070 

291.0 

5.000 

910.4 

5.050 

194.4 

5.004 


HSDXAJI 


5.050 


FOITFltK 

(iwcats) 

HOO 

4.071 

0.001 

4.110 

0.444 

4.742 

0.070 

4.704 

0.404 

4.024 

0.730 

4.350 

1.302 

4.074 

0.005 

4.004 

4.754 

4.440 

4.774 

4.702 

0.404 

4.454 

0.401 

4.014 

0.730 

5.120 

0.541 

4.400 

0.770 

5.114 

0.540 

5.004 

0.004 

MBDXJJI 

KBDXJUI 

4.403 

0.772 


Cir MF 


4*9 9* » 

s.i «.i 

S.( «.» 

9 . 7 9.9 

*.7 7.7 

9.9 4.J 

7.1 9.1 

*.5 7.9 

9.9 7.J 

9.7 9.9 

9.1 7.0 

9.7 7.7 

9.1 10-9 

9.4 7.9 

9.0 10.4 

7.4 0.9 

Hxaxmm tuaimm 

9.0 4.9 


A SAFETY FACTOR OF 1.0 IS RSQOXRSD 


DOC MO. 


TWR-60695 


vol 


TABLE 12 

U&N-21I XTT FX*L© JOXIT FSSrOBJUICS 


mmss risriss wirriu 
locatio* ( iscsss ) cxsciii) 


2.0 

2.701 

2.271 

10.0 

2.703 

2.324 

39.0 

2.709 

2.299 

40.0 

2.700 

2.200 

00.0 

2.773 

. 2.305 

70.0 

2.707 

2.310 

90.0 

2.773 

2.311 

100.0 

2.777 

2.312 

120.0 

2.700 

2.311 

130.0 

2.770 

2.310 

130.0 

2.700 

2.345 

100.0 

2.700 

2.302 

100.0 

2.707 

2.422 

190.0 

2.703 

2.303 

210.0 

2.702 

2.350 

220*0 

2.737 

2.207 

242.0 

2.701 

2.314 

230.0 

2.733 

2.200 

270.0 

2.759 

2.202 

200.0 

2.740 

2.290 

100.0 

2.750 

2.315 

310.0 

2.735 

2.270 

330.0 

2.750 

2.333 

340.0 

2.704 

2.307 


KSDXXI 

HSDIAI 


2.745 

2.312 

X IXTSTT 

rxcros 

or 2.0 XS 


HDD CSF Air 


0.491 5.3 

0.441 5.9 0.5 

0.470 5.5 5.9 

0.500 5.2 5.0 

#.470 5.5 5.9 

0.449 5.0 0.2 

0.402 5.0 0.0 

0.405 5.0 0.0 

0.409 5.5 5.9 

0.400 5.0 0.0 

0.435 0.0 0.4 

0.400 0.4 0.0 

0.345 7.5 0.0 

0.310 0.0 7.3 

0.412 0.3 0.7 

0.410 5.5 5.9 

0.447 5.0 0.2 

0.405 5.0 5.9 

0.477 5.4 5.0 

0.402 5.0 0.0 

0.443 5.9 0.2 

0.477 5,4 5.0 

0.417 0.2 0.0 

0.457 5.7 0.0 

HOD XXI HIIIHOM HIIIKtHI 

0.401 5.2 5.0 


ISQOISSD 


VOL 


OOCNO. 


TWR-60695 



Table 13 

uut-ui cirii riito Join *E*ro*itA»cx 


M«n r*KPi*c pesTPXts nod 

LOCATION (XNCESS) (XNCSES) 


M 

2.744 

2.372 

14. • 

2.404 

2.354 

)•«• 

2.444 

2.949 

44*4 

2.404 

2.493 

IM 

2.445 

. 2.449 

74.0 

2.444 

2.524 

90.0 

2.443 

2.534 

104.0 

2.494 

2.342 

120.0 

2.444 

2.544 

134.0 

2.444 

2.379 

190.0 

2.490 

2.549 

144.0 

2.441 

2.392 

100.0 

2.743 

2.414 

194.0 

2.733 

2.374 

210.0 

2.722 

2.401 

224.0 

2.732 

2.541 

242.0 

2.724 

2.944 

294.0 

2.714 

2.395 

270.0 

2.717 

2.394 

204.0 

2.714 

2.371 

300.0 

2.729 

2.594 

314.0 

2.700 

2.374 

390.0 

2.704 

2.994 

344.0 

2.499 

2.994 


KSD1AS 

KXDZAS 


2.700 

2.974 

x sxrrrr 

rxcroft 

or 2.0 XS 


*.1*« 13-4 14'* 

• . 1)4 I*.* 

• .1)3 1*'* 

*.1»S 1*.* **'• 

D.34D 10.D 11. * 

0.1(4 1«.X K • • 

0.149 17.* ID-* 

0.12* *•.* *1 •* 

9 . 0*4 27.0 20.0 

0.107 24.3 29.1 

0.101 29.7 2* .( 

0.0*4 27.0 20.0 

0.12* 20.1 21 . 1 

0.141 i*.l 

0.121 21.4 22.9 

0.191 17.2 l*.l 

0.134 1*.4 20.3 

0.11* 21.* 22.4 

0.11* 21-* 22.4 

0.143 l*.l 1*>* 

0.139 1* • 2 20.2 

0.124 20.4 21.4 

0.110 23.4 24.4 

0.143 l*.l !•■* 

HIDIJJI NiaiKTJM HIEXITOH 

0.132 10.* 11.2 


EEQOIEBS 


ooc no. TWR-6069S 

*c" J E -29 



Table U 

iiu>Ui roawaao fxilo aoxa* *»*romnaae* 



omit rurm rosTrxa* 

location (xecxts) (xacacsi 

i.# a.7»* a. see 

u.i mm a.*o* 

j*.* MM I.3*J 

«*.* 1.717 2.347 

**.* a. 77* • a.s** 

11.1 a. 70* a.«M 

im a. 7*7 a.s*i 

i*«.* a.7»j a. *77 

lie.* 2.7*1 a.s»a 

ue.e a.77* a.«ia 

is*.* a. 7«* a.ces 

ICC.* 2.71* 2. 57* 

1**.* 2.771 2.427 

DC.* 2.77* 2.5*1 

21*. • 2.77* 2.5*7 

22C.* 2.77* 2.3** 

242. • 2.77* 2. 3** 

23«.e 2.77* 2.3*4 

270.* 2.7** 2.3*2 

2*4.* 2.7*2 2.421 

1*0.* 2.772 2.42* 

114.* 2.73* 2.344 

SJ«.* 2.742 2.3»* 

2*4. • 2.77* 2.3** 

nou> itsoxAa 
2.77* 2.3** 


a sxrsTT raeroa or 2.0 xs 


hbd csr ur 


• . 2*( X2.S xi. « 

*. 2 M 11 . • M.l 

*.2*2 11.3 

*.22* 11. • l*-’ 

* .1*3 11.* 

• . 1** 1* • * !*•* 

*.214 12.* 12-* 

*.214 12. • U-* 

*.1*» 11.* !*•* 

4. IS* 14.4 17.5 

*.1*S 14.0 M.l 

*.202 12.* 11.* 

0.144 !*.• !•*> 

*.l*7 11.2 14.1 

*.1*1 14. a 13.1 

*.1»( 11.1 l*- 8 

*.!•• 14.4 13.4 

*.1*4 11.4 14.1 

*.1*4 14.1 13.0 

*.14* 1* • 3 1*.7 

0 .145 17.* l*.l 

*.1*2 11.5 14.4 

*.144 13.* 14-* 

*.!•* 11.0 I*-* 

HZ VI ha HI MOTH HI ■ I HUH 

0.1*4 11.* 12.7 


KSQOXIICD 




Table 15 

BSBH-21* APT DOME INfULATIOH PtlPOBMARCB 



oo*oo«ooo««ooeoooo 















Table 15 

Aft DOMt INSU 





KOTO* ACTION TIN* • 125 . • ftCONOi 



.»» AT Tilt 41.0 mCM ITATIOII 








CAT I 


o ■ 

N I* 

t* B 

3 2 

9 M 


2 












H22Z2J522* 










O ■ 

B J O 

4 C •* - 
•* « •• I 

« m <> 

< m «• 

at « • 


OOCNO. 


TWR-60W5 


o 


o 

u 


m 









c* 



Tabla 17 ( 

US BN*- 2 1 B AFT CBMTEB SEOMSK JULATION tKBFOBHAMCC 


\ r* m p* r* « 

> m r* M * i 

> *4 «■« O o - 


i m r* r* m r- i-* ( 

i •*» m m m r * m m . 


< o mmm o r* r* « « • • • r* r* •* 

Q •« M M M *» •* •* « M •* •* • • •* 






X < o 

w u • 

MM O -« 

MS J 

hU O 




A « * M «< 

r a •« < J « 

J*J >94 

. . . U » 

m m • J J 

4 M J 

r* « « w O 4 

m m «*« « n 

« h ^ J J J MUM 

♦ . • h « M 

• •• 4 M H 

X»4 

M M O X 

m m m MM 

• ^ ■ S » M 

• MM M «J X 

J 4 H 

MM > J 

MM H 

ja j j 4 bh 

X 9 4 

MM H X U 

M S 

• 4*0 MBS 

M M M MM 

«H44dJ J h I 4 

. • * MB 

M M M U O O 

M ■ M 

o r r» 0 4 1* 

M M *4 I 4 

a a a mbu 

« ♦ • MO 

M M M • M *J 


O B 

B J O 

M *4 < 


• 4 ^MMr*r«MMMr^« 4 MM *4 s X F* 

4 »• 4 


DOC NO. 


TWR-60695 |*cl 

I"** E— 40 


Table 17 ( 

iftftM-m APT CCMTCA ItCMCK ISOLATION fKTPORHAMCS 


4 



DOC NO. 


TWR-6069S 


VOL 


E— 41 


I 


Tftblt 17 ( 

fttRK-210 APT CKNTKR SKGMEa' JULATIOK PCftPORMANCt 




DOC MO. 


TWR-60695 


va 


E— 42 


MINIMUM • I.I1 XT THC »*.1 INCH (TATI AH 
MIAMI MCOLIOIILB MDD MAI OCCUMRBD 



Tabl* 18 

ii M .m romio emit immu luiunei hifowuici 



ooc mo, TWR-6D695 

i~ 

« n 

B E— 43 



Tabla 18 V 

at a romit emu noin laavutTXoa raaroaiuacs 

NATiatAL oacoii»oax*xoa hki iimi 
xacaaa 



TWR-60695 




E— 44 


Table 18 

tain-ail roawMP emu umir uiiutioi rimrouuacs 
cohvliaici ttriTT rtcTot (can 


m • 






♦ ♦ ♦ 


*« 

4< 

U < 


s- - 


5! 


+ • • • * • ♦ • »♦♦♦♦♦ 
mm p» 

m m m mmmmmm m 

* * * * 5 

*""•* * z z 

•- a 

+ ^ eg - . 

" - SB 8 5 

_ _ a a% m a • y t| it 

^ V U + 

♦ •••• ♦♦♦♦ ♦ u® * 8 

S3 *. 3 

• m * • ^ p- r* • M • 5 

♦ . ♦ ♦ MO fe M 

t* O 4 M 

N H N *4 <4 «4 M • • 

9» m 

mmmm^mmm 44 4 O 

J 4 

♦ ♦ ♦ ♦ ♦ M • 9 

a»4««««MU • m h 

m mm •• y 

MM 4 
4 «J 

mm «• m m • m m m m m * * * KM 
M *4 *«4 4 MM 9 ^ 

r* « M M M M MM 

W M 4 4 H* M M 

. . 4 4 . < ♦ • »♦ + + ♦♦ MM 

«• M M M M MX 

I M MM _ _ 

I* ■ M 

M O 

T ^ ? T * * T T ^ T • T S * Si 

I *4 o M ^ M W M M M M M M • M M* < \ 

•aat#i4r*M44*r*4«4*< M ► ' 

MMMMMM MMM 4 4 • 


« f •• • * * ♦ • •♦♦♦♦♦ 

M f*4f r* • 

m m m r* 

s s;?:ssss2 8 

. + M 

M MM4MMMMMMM ► 

M flat « M 4 

9» 

• h4r««#44« • 

M MMMMMf*MMM _ 

• ^ •• •• • • • *•♦♦♦♦ M 

M M M M M M M 

: :::::?:: « 

• + • 

m M 

M M4fla4 4 

r® '"•£•£22222 M 

4 ««44fl44h«44 M 

• ♦ * ■ ♦ ♦ ♦ • 

f* 44«4H4444« •* 

M M M M M M MM 

•• 

M MMM«M«M« « 

" f * ” ^ ^ ^ . • •♦♦♦♦♦ • 

« 444ur.*r M 

*4 M M M ^ 

m 5 mm?SmSmmmm • 

+ + + K 

MM M M M M MM 9 

MMM •• MM M 

P» * <* •« ■ 

• . . ♦ 4 . • • + * «♦♦♦♦♦ M 

•b «t r- p* M M P* M 

M M M M 

s; 

* 2 2 7 22 2 2 2 2 2 2 * 2 * M 

* ^ M M M * M M m M M M M 9 J 

MMae4PfU49«PM«<la4 M 

mmmmmmmmm « < 



00 c no. TWR-6M95 | >xx 

**" — 

«® I”*®* E~45 


<1111999 m 00 * naianaaa mu 



T«bl« 19 

iiM.ni romis itMin itu tz» mvutioi mrtuMci 













iMvnojui «i* mi unm imici •«-««•« 

61 »1W 



41-ttu tit tinutt«> ttarouuaei 





ni-im ts» tiiiuftti inwwuiei 




T<bl< 20 

u M .m r«mi» iiMin wa-im tif uuuttoi mimuuici 







■ 

O 



5 




CM 

0) 

X 

H 


M 


X 

O 


4 

a 


M 

4 


o 

X 


u 

4 


X 

O 



0 



4 


o 

U 


• 

eu 


o 



<n 

X 

0 


O 

h 


M 

X 


H 

u 

o 

4 

X 

• 

•J 

u 

o 

a 

4 

r* 

0 

a 0 

IN 

X 

0 M 


M 

4 a 



M U 

O 

4 

X X 

• 

M 

►4 

o 

H 

M 

o 

0 

4 

IN 

4 

M 

X 

O 

0 

o 

4 

M 

M o 


4 

H • 

a 

0 

4 o 

X 


U m 

4 


O H 



a 

4 



M 


M O 

0 


M • 

X 


0 O 

4 


o n 

B 


M «N 

O 


o 


^ « 


4 

O m H A 

o 

U 

1 o 1 +> 

• 

H 

IN O O O 

o 

M 

vo o n o 

A 

X 

HOHO 


o 

m o o o 


M 

r* o m o 



a a 

o 

4 


• 


o o 

o 

IN 

• X • X 

vo 

| 

o o 


X 

X a X a 


4 

4 4 


0 

H H H H 

o 

4 

0 4 4 0 

• 


4 M 4 M 

o 


0 0 0 0 



4 0 4 0 

X 


M M M M 

O 


OAHU 

M — 


X X 0 0 

H • 


4 4 4 4 

4 O 


a a Q o 

H X 


U U 4 4 

0 — 


N(H«h<n^««r*no 

iNOoiNvor^miNor-v© 

HQOHOOOOOOO 


mHHinAortH«« 

o©o©mir><4>u">^covo 


o o o o 


r*N«o»»Htn«ifi(no 


oooon««^fn« 


VO I 
in i 


ootn««mfn« 


lO0lin>Cft«HOO 


©moiNwmeooi'O 


m«nN«miMno 


i r n r> « a i 


in o VO 


monifNo«if r »mor»vo 

oooovNvtn^nw 

^4^4^4*40000000 


oooooooooo 

rtn^iA\or««OH 


0 

H 


0 

a 

V) «l 

4 M 
w X 
X u 


t« 

VI 

o 

0 


I IN | 


d a 

H • • 

o o 

O O 

X >4 X «J 
4 4 

|4 H H H 

0000 

4 M 4 M 

0. 0 Oi 0 

« 4 4 4 
M M M M 
0 0 * H 

5 X04 
4 4 4 
a 35 o o 
U U 4 4 


X Hmnmi'^inr'^on 

a ^ fN r* o o r* OS ^ <n o * 

X •h'ohH»A«i>nmtrt 

M 

X ooooooooooo 

M 

X 

B of-oom^^rmwinvo 

4 or^r*r-*Hin-*«inmfn»n 

w 

a ooooooooooo 

u 

X 

o n<Nr*r*or*^^oiNr^ 

o 

n ooooooooooo 

m 

np‘r'B'«in(rp*«or‘ 

o N*«oooo«i-4mo»n 

MP'P'r 

o . . . 

r* ooooooooooo 

CN 

o oooo^o^nooo 

o 

o ooooooooooo 

IN 

X 

o rH O m O IN O O O IN O O 

§4 « #hhp>Hifl«»n»n«n 

4o 

U o OOOOOOOOOOO 

o * 

J 

mo Mftr*NnNNNHnn> 

M * AP»«r'Hn«m^nn 

4 0 

on ooooooooooo 

M 1-4 

a 

o 

A ooooooooooo 

o r*0i-40i-»0000m0 

or*P"r‘iNrf»oin»^in 

O 

o ooooooooooo 

o oiNmoooooomo 

o 

ooooooooooo 

X 

o 

w — * 

|4 * ooooooooooo 

4 0 

H X wiNm-»mop*ooo^ 

CHI h H 


o 

o 


REVISION A 


DOC NO. 

TWR-60695 

VOL 

SEC 

PACE 

E-52 


12/ 7/92 



CM 

4» 

rH 

pO 

(0 

H 




X 

M P* • H 

o 

© 

n w « vo P 



H 

H r* IN fN 

91 

O 

p m m p h 



M 

N N n in 

fN 

o 

© © © © H 



* 

o o o o 

O 

o 

© o © o © 

H 


X 

h r* d n 

fP 

o 

P ifiw o « 

U 


< 

p* -9 o r* 

m 

© 

in © in m 9v 

X 


H 

H M M N 

IN 

o 

© o © © © 

< 


a 

• • * • 

• 

• 


X 


M 

0 

0 

0 

0 

o 

© 

0 

0 

0 

0 

0 

06 


X 





O 







fc. 







X 


o 

vo o *n o 

m 

VO 

« O m o o 

U 


• 

w p n p 

NJ 

© 

N O H V O 

x 


o 

H IN H IN 

IN 

o 

© © o o © 



m 

» • • • 

• 

• 



X 


n 

0 

0 

0 

0 

© 

o 

© © © © © 

o 







M 







H 


o 

© r* o m 

© 

o 

p 4 • » m 

< 

Q 

• 

m P © vo 

© 

a 

p in m P © 

•4 

Q 

o 

HN«N 

IN 

© 

© © © O H 

3 

X 

r* 

■ « • • 

• 

• 

• • * • 4 

V| 

w 

in 

© o o © 

O 

© 

0 

0 

0 

0 

0 

X 







H 

a 







H 

© 

h © r* h 


o 

fN ^ ** © r* 

M 

0* 

• 

r- ^ h r* 

VO 


1*1 H P N H 

M 

M 

o 

h rj n p 

IN 


O O O O H 

H 

o 


• • • • 

• 



Oi 


IN 

© O O O 

O 


© o o © © 

X 

X 

X 





a 

o 

o 





A 

M -* 

H O 

m IN IN H 

m 


m o o in in 


H VI 

H • 

HNHN 

«o 


IN © H «n H 

a 

M M 

< o 

IN IN m tn 

IN 


O O O O H 

x 

X X 

U © 

• • « • 

• 



< 

P u 

O H 

0 

0 

0 

0 

O 


© o o o o 


ft* X 

4 





x 

X H 






M 

o ~ 

M O 

v m • • 

VO 


4 P H P P 

a 

o 

M * 

«n m in o 

© 


H P N V © 

X 

M 

« e 

h in m m 

IN 


a © o © h 

*< 

Q 

o in 

* • • « 

• 



X 


M H 

0 

0 

0 

0 

O 


0 

0 

0 

0 

0 

u 

•4 

a 






< 






m 

M 

o 

® V N P 

© 



M 

x 

• 

vo © o m 

m 



H 

M 

O 

*4 H IN fN 

H 


© © © © © 

M 

H 

91 

* • * • 

• 




X 

* 


0 

0 

0 

0 

o 


© o o © © 

o 

X 






M 


O 

• « P H 

IP 



* 


• 

r* © o m 

m 


H O H « OV 

H 


o 

Z 

c 

z 

I 

H 


0 

0 

6 

0 

0 

« 


* 

• • • • 

• 

• 



X 

0C 

VI 


■ 

o 


H • 

4 o 


<*>oinvooee«< 

i©©©iN©©o©fn 


h « « f irt vd r» • o 


Ed 

5 o 

at « 

hi HHtNrtHOOOOOO V) 

5 

91 

O ^ 

h<i««honoh^p* «n 

O H 

n ^«n«noooooo 

PI 

N 

° „ S 

S .^--oooooo H 

in 

H 

• S 

O W 

9 ** in in in in o o o o o o O 

in * 

~ X N 

U O * 

MHO 

VI H • P*«m'i*l«NON^» 

\ < o ■ 

VI U • HHMMHOOOOOO O 

♦J OH ^ 

2 J S 

- HO * 

So - 

ss S 

o o 

X 

o 

O 

91 *4HfNINH©©©0©0 

O 

O 

« Hf»««HOOOOOO 

o 

o^VH«eoonfir 
O 

hhnmhoooooo 

■ 

o 

M *■* 

(4 * ooooooooooo 

< O 

in - h h 



DOC NO. 

TWR-60695 

VOL 

REVISION A 

SEC 

_“™-- PAGE 

E-53 


HDRaO IRDICATES THAT HOI < .1 MIL/SEC 



COM PLI ABCS SAPBTT FACTORS (CSF) 


u 

B oeooooooooo 

< 

<4 ooooooooooo 

At •r‘tn«or‘fnr-»nr*r*^ 

HNHHNfnNHNMN 


u 

B 

< 

a 

At 





U’ 

B 

< 

X 

04 

O 


04 

U 

At 


B 

O 


< 


in 

I 


X 




B 

3 

B 


v« r* r« r* r* m 




in 

o 


o 

H 

r** 

vo 


«o 

«• 

N 1 

r* 


• 


m 

VO 



o 

m 

O 

• 

• 

• 

• 

• 

• 

* 

+ 

• 

• 

• 

vO 

m 

IN 

m 


^4 

n 


o 

r» 

VO 






r* 

IN 


<n 



o 


so 

A 

os 


IN 

vs 


«h 

40 

-4 


e 


H 


vo 

IN 

p* 

r* 

IN 

• 

• 

• 

• 

• 

+ 

• 

* 

• 

• 

• 

vs 


m 

m 

•H 


m 

H 

VO 


m 








IN 





-4 

OS 

e so 

*4 

vo m 

os 

o 

m 


— 


so 

os m 

m 

VO N» 

IN 


SO 


At 

• 


* • 

• ♦ 

• • 

* 

• 

« 

Q 

VI 

«n 

in 

IN w 

*4 

OS SO 

SO 

OS 


M 

4 





h m 

H 



04 

w 









04 










3 

VI 

H 


^ SO 

in e 

SO 

40 

o 

VO 

U 

04 

m 


OS «• 

o o 

H 

m 

o 

m 

U 

O 

• 

• 


• * 

• ♦ 

■ 

♦ 

• 

o 

H 

N» 


IN IN 

H Ok 

m 

o 

r- 



U 




Ok 

IN 

IN 



a 

4 









a 

A. 









B 


VO 

m 

O 40 

o 

h m 

IN 

r* 

«» 


H 

Ok 

SO 

m os 

m 

m ^ 

SO 

N» 

IN 

M 

H 

• 

• 

» i 

• ♦ 

• • 

• 

» 

• 

J 

M 

m 

m 

IN IN 

w 

os vs 

«• 

m 

m 

B 

At 





m «n 

-4 



H 

4 









O 

V| 









H 


m 

e 

so r- 

SO 

«9 r* 

41 

IN 

m 

«4 

tJ 


in »n 

40 

OS SO 

O 

SO 

«• 

O 

4 

• 

• 

• • 

■ + 

• • 

• 

• 

• 

M 

3 

m 

40 

in m 

*4 

m so 

m 

SO 

vs 

B 

H 





h m 

in 




U 









H 

4 









< 


VO 

m 

os r* 

OS 

m 

IN 

m 

os 

m 


*4 

r* 

OS IN 

m 

os 

r* 

IN 

• 

H 


• 

• 

• • 

• + 

• ♦ 

« 

• 

• 



in 

♦n 

IN P> 

*4 


•n 

m 

os 

vi 







IN 



M 










H 










4 


m 

IN 

so so 

N 1 


r* 

m 

*4 

U 


IN 

o 

O NP 

SO 


r» 

in 

OS 

M 


• 

• 

• • 

♦ ♦ 

♦ + 

* 

« 

• 

a 


r> 

m 

m m 

H 


OS 

Ok 

m 

B 










M 










♦ 


o 

o 

o o 

© O 

o o 

o 

o 

o 

1 


• 

• 

• • 

• * 

• « 

• 

• 

• 

At 



IN 

m n* 

in so 

r* «o 

os 

o 


in 



o 

m r* 

Ok OS 

o r» v 


IN P* 

n 


o 

* ^ 

* 

” °. 

4 

* . 

. 


m 

p* m 

m m 

non 


-4 r» 

p- 


m 



40 IN 


m 



o 

• SO 

so in 

r« sn 

N* 

r* vs 



• 

so so 

m o 

m *h 

m 

•n os 



o 

* * 

* • 

• ♦ • 

* 

• * 

• 


r* 

m m 

m o 

—4 OS 

IN 

P-* ^ 

s# 


IN 




IN 




O 

o m 

os o 

in so 

e 

SO 40 



• 

«h © 

*4 OS 

4p «N 

o 

os m 

so 


o 

• • 

• • 

• -f • 

• 

• • 

« 

a 

o 

so ^ 

m in 

t-4 O 

os 

so OS 

VS 

M 

IN 



IN 

in 

-4 


B 

B 







« 

O 







3 

m e 

m *4 

vs m 

• ON 


SO *4 

OS 

U 

H • 

os m 

IN N* 

m o p4 


*h m 

40 

U 

4 o 

u • 

N> SO 

n m 

HAP 

+ 

IN P* 

VS 

o 

O F-» 



OS IN 


IN 


a 

■J 







o 








B 

H e 

in r* 

r* in 

o sn 

«o 

IN 40 

*4 


H • 

m os 

a ns 

m r* 

os 

VS IN 


M 

04 O 

• ■ 

• • 

* ♦ • 

• 

« • 

• 

(J 

o m 

p* m 

in m 

*4 IN 

so 

O OS 

SO 

B 

M <H 




r4 

IN 


M 

Q 







o 








M 

o 

«• IN 

o P* 

in os 

n 

40 VS 

o 

J 

• 

p 4 e 

so e 

os m 

n 

e w 

w 

o 

O 


m o 

• ♦ • 
b 4 in 

• 

SO P 

l*k 

M 

g 


so n 


vN 

so 

H 


H 









© 

i-i r* 

m n 

SO ~4 


*4 40 

o 

DO 

• 

OS *4 

m «• 

H P* 


SO 40 

^4 

H 

o 

« > 

« • 

• + • 

♦ 

• • 

• 


so 

in o 

rs n 

in m 


in vs 

P* 

VI 




N* 


IN 


M 








M 









o 

IN *4 

^ • 



IN ^ 

P* 

U 

• 

h in 

«o m 

40 


IN SO 

p4 

M 

o 

* « 

• • 

• ♦ 


• • 

• 

3 


m m 

m m 

r4 


O os 

P- 

B 






-4 


M 

B 








o 







4* 

w — * 
H * 

o o 

a o 

o o o 

o 

o e 

O 

8 

4 O 

• * 

• » 

* • • 

• 

« * 

• 

At 

H B 

iH IN 

m ^ 

m so r* 

40 

os o 

-4 

V) 

in 





-4 

-4 




OOC NO. 

TWR-60695 

VOL 

REVISION A 

SEC 

PAGE 

E-54 



RSRM-21B IGNITER CHAMBER AMD ADAPTER IMSULATIOH PERFORMANCE 


o r* *4 * 


CO 

H 


m 

9 (0 
CO M 

4 X 

M U 


a 

H 

X 


H 
4 < 

U < 

o 

*4 


m i 

o i 


O <9 H 

o 

o 

1 O 1 

m 

• 

MOO 

o 

o 

4 O (ft 

o 

o 

*4 O *4 

o 


sn o o 

o 


r* o m 

o 


9 9 


o 

H • H 

1 

• 

o 

o 

o 

• X • 

x 

o 

O O 



BUM 

*2 


4 

4 


H m H 

M 

o 

m m m 

m 

* 

4 M 4 

M 

o 

fee** 

01 


M « « 

X 

X 

M M M 

M 

o 

m m »4 

H 

M —» 

X X A 

0 * 

► * 

4 4 4 

4 

4 O 

X X O 

a 

H X 

U U 4 

4 

Cfl 


H H O » P* N O 

r tft ^ m h • < 

m « « m « fn « 


<•4*4*4*40000 


to r« o r- 


Ift H O N 1 ^ « O 

os « r* ^ <n o to 

m « (o ift ¥ m « 


om«ifto 0((000 

Hr« 3 «r>^rN( 9 )vo 

oow^«(ft»rt(fl 


O m r* 


Mor>Ho«moo 

or*osm^fn#nos« 

OOn«sotA<»^>t 0 


P% H H H H < 


« Ift N « « N 

m m © r* o r- i 


p* *-« © *n os r* 


r* « 

i © < 


r» -o os o 






co 

H 


U 

X 


tf 

9 


4 M 
m x 
x u 

■ 


H 

(0 

o 


r» © 

© o 

© © 


O (ft H « 
I M I © 


9 9 

*4 ♦ *4 • 

o o 

• II ■ X 

o o 

■ |4 ■ hJ 

< 4 

H H fl H 

m m m m 
4 m 4 n 

a* to o« co 

m « m * 

U H U U 
B n H H 
X X * * 
4 4 4 4 
SHOO 
U U 4 4 


I oHeosoiftHeroos 

9 \omoo«iftN9((n«H 

X •rvnp©4'«^fimft 

m • 

K ooooooooooo 

M 

X 

B oroniAooo^Hn 

4 oirppHift(a(ftnntft 

m • • « » 

O ooooooooooo 

H 

X 

HIOMOOHNmOOIft 
O •(ftflS»fflO«B«spM 

• P 4 POB 4 «OOift 

O 

n ooooooooooo 

ro 

f HOPBOHOOOOI 
O (ONVNHr'NflS^mo 

O 

r* ooooooooooo 

N 

O 4«oaniftNN4Hrt 

O 

« ooooooooooo 

■ 

o HHH«p'flnft(ftr'9s* 

H * •PPPH^'iiftrswift 

4 0 

UO ooooooooooo 

O H 
►4 

mo NBHrtB^rtovH^ 

M ■ «ppr*H(ft4(ft(nntn 

MO 

(9 1ft Ooooooooooo 

m *4 
o 

O OS«r4«MWNI*ft(n 

• f*p»p»Hift'Biftnn(ft 

O 

o ooooooooooo 

ftPPP 4 ft 4 ft wwft 
O 

<• ooooooooooo 

O 

X 

o 

M — “ 

H * ooooooooooo 

4 0 

H 8 HMl* 14 tft(AP«OSOH 


o 

o 


A 


ooc NO. TWR-60695 vol 

sic PA<3£ e -55 


MVBION 


12 / 7/92 



MATERIAL DECOMPOSITION DEPTH ( MDD ) 
( INCHES ) 


M 

u 

B 

< 

X 

06 

O 

lu 

06 

Ed 


I 

X 

m 

VI 


X 

s 

x P'nr>N(NHH«'0(NH 

m • ©^OMOi-'tnoc*^ 

H HMMflMOOOOHH 

< 

X eooooeooeoo 

8 vo*nr*wfM©r»«&r*^r' 

M HMNWMOOOOOH 

a 

u oooooooooo© 

X 

o rr^a««o 0 ««om 

• «iAHC( 90 ninminm 

o HMrtWNOOOOOH 

m • •••••*•••• 

tn ooooooooooo 

© iflwr'tfiftOffifwoH 

r*© 0 i < »r*©M-«»r»r^<N 
o ^rtmmfNOOOOOH 

r> 

n ooooooooooo 

O HH(NfnNOOOOOH 

♦ 

<N OOOOOOOOOO© 

■ 

O 

MO lAOMOVOOVtr^OOM 

9* . 

<< O WNNmNOOQOOH 

U O 

o H ©OOOOOOO©©© 

J 

HO ooooootniamo© 

H ■ irtmofOMO^^nor*^ 

HO HnnfnnoooooH 

O »ft 

H H ooooooooooo 

Q 

© ffi«no«ON«r*«« 

O hnnmnooooo^ 

O 

©oooooooeeo 

O «nf*OMC«©M©mM© 

© Mr«r«fnM©oooMM 

« 

© ©OMOMOMMSOO^ 

r»ooMMom«ooM 
o Hrtmm^ooooeH 

ooooooooooo 

N 

O 

M — “ 

H • ooooooooooo 

< O 

H 8 


a 

x 


H 

H 

« 

H 


O U 
M H 
H W 

M \ 
V) V) 

O J 

0* M 

X X 

o ~ 
u 


•J 

* 

M 

H 

M 

h 


H 

o 

< «*©mo©o«im*>o© u 

H W 

u HMNnNOOOOOH V) 

5 

o 

o *> 

meiowvemvnvH n 

o H 

m H«f1«NOOOOOH 

M 

R 

• s 

? -^^-oooo- H 

N 

H 

“ S 

O • • • * * W 

o MMnf^MOOOOOM O 

rt A 

■ s 

O “ 

MO 

H * o o o m p* o m m o o m 

*< o • • ■ * : ■ 

O o HCIHNHOOOOOH O 

O ^ M 

J 5 

HO 4 

So g 

J 9 in -4 «M « - o o o o o - H 

° o 

o 

O 

MMMMMOOOOOM 

O 

O 

o HftNNHOOOOHH 

O 

O 

■ 

o 

M 

(4 • OOOOOOOOOOO 

< O 

HB Mf««noiAor*o©©M 

VI ^ 



OOCNO. 

TWR-60695 

VOL 

REVISION A 

sec 

PAGE 

E-56 


MDR-0 INDICATES THAT MDR < .1 MIL/SEC 





u 




u 



a 

ooooooooooo 



a 



A 




A 



j 

ooeoeoooeoo 



•J 



A 

#n r- r» vo ♦ « w vo «o 



A 




m r* 04 r+ m >h 






X 




X 

u 


a 




a 

u 


X 

AOAm^o«o^tnA«o 



X 

a 


M 




M 

< 


a 




a 

x 


w 

A 



H 

a 


X 




X 

o 







a 







a 


o 

~4r**A« kO ,b VO 40 Ol 



0 

M 


« 

A lO 0 I s H m W 40 04 O 



• 

a 


o 




0 



m 

f rtNNH VO A O P** 0* 



m 

a 


#n 

«"b 



m 

o 







H 







H 


o 

tft W irt W » <-H A so O O 



0 

A 


• 




* 

«J 


o 




0 

a 

a 

r» 

m n n n h m H m Ifl b 



r* 

a 

fe. 

n 

m n 



04 

a 

A 






M 

O 







W 

o 

<nsop'P'0>ooomvofb 



O 

a 


■ 



A 

• 

u 

A 

e 


Q 

A 

O 

|4 

A 

♦ 


M 

A 

0 

2 * 

o 

04 

0 « « 

A 

»■* 

04 

<s < 

b 

a 


A 


8 

a 

u 

o 


a 

A 

O 

V A 

A 

H O 

b h 0 n o r* o A r* o 

u 

a 

H O 

. H 

A 

H * 

n VO A vo A o m VO 40 

u 

0 

b * 

JO O 


A o 

♦••••* 

0 

b 

A 0 

cd a 

>4 

u 40 

p» rt b r« ib r* o « b « 


0 

U m 

H A 

H 

M 

o ^ 

ij 

h m 

0 

Q 

A 

A 

O H 
•4 

A 

A 



X 



V 

A 

h e 

« n mn n • r* «h o m 


b 

M O 

A 

A 

M * 

A A «-b r* vo « H « p» fl 

M 

b 

M • 

a 


A e 


U 

M 

a 0 

4 

M 

O i ft 


A 

A 

O A 

a 

U 

M W 

H H 

M 

A 

M *4 

u 

a 

a 


O 

A 

O 


< 



M 



A 

N 

e 


*4 

•4 

O 

M 

j 

• 

W 40 ^4 r* m H H 0 Mb 

O 

A 

* 

b 

A 

o 



M 

a 

O 

M 

X 

A 


A 

H 

A 

a 

O 




U 


a 

u 



H 

A 


M 




A 





o 


a 


O 

A 


• 




* 



o 




O 



VO 


A 


A 

| 



fH 

M 



X 




b 



A 




A 



A 


e 

o r> 0 « h 0 0 »ft o 0 

U 


O 

A 


• 

090 «H 0 0 Ift tft <b 

M 


* 



o 

♦ 

O 


O 




m m ft n h a 04 «o m 0 

8 






i-l w4 "0 

M 





8 




8 



o 


+ 


O 



M — ■> 




M — > 



b • 

ooooooooooo 

H 


b • 



A O 


A 


A O 



h a 


A 


b a 



A — ' 

H H 



A 



« O fl o « 



r»0AO4O4oor‘O4r'‘r* 









a 

M 

A 

A 

9 

U 

u 

o 

a 

a 

x 


o 


J 

© 


H 

A 

a 

h 

01 

M 

A 

U 

M 

a 


♦ 

i 

A 

A 




DOC NO. 

TWR-60695 

VOL 

REVISION A 

• 

see 

| PAQE 

E -57 



'77it0&&€ CORPORATION 
SPACE OPERATIONS 




CORPORATION 
SPACE OPERATIONS 



REVISION 


B 

DOC NO. 

TWR-60695 

VOL 


SEC 

PAGE 

E-59 



RSRM-21A Aft Dome Factory Joint Prefire vs. Postflight 
Contour Comparison for Asymmetric Erosion Study 


'/A*co&c>€ CORPORATION 
SPACE OPERATIONS 





REVISION 


B 


doc no. TWR-60695 

Sic I PAGE 


E-60 


MAtei^lAL VtCJXk?O c M\Cy^ 



'/ CORPORATION 
SPACE OPERATIONS 




J 77ico&o€ CORPORATION 
SPACE OPERATIONS 



REVISION 


B 

DOC NO. 

TWR-60695 

VOL 


SEC 

PAGE 

E-62 



